University of New Hampshire

University of New Hampshire Scholars' Repository
Doctoral Dissertations

Student Scholarship

Winter 2019

The Purpose and Value of Agricultural Experiment Stations Today:
A Perception Study of the Directors of State Agricultural
Experiment Stations
Lori Wright
University of New Hampshire, Durham

Follow this and additional works at: https://scholars.unh.edu/dissertation

Recommended Citation
Wright, Lori, "The Purpose and Value of Agricultural Experiment Stations Today: A Perception Study of the
Directors of State Agricultural Experiment Stations" (2019). Doctoral Dissertations. 2496.
https://scholars.unh.edu/dissertation/2496

This Dissertation is brought to you for free and open access by the Student Scholarship at University of New
Hampshire Scholars' Repository. It has been accepted for inclusion in Doctoral Dissertations by an authorized
administrator of University of New Hampshire Scholars' Repository. For more information, please contact
Scholarly.Communication@unh.edu.

THE PURPOSE AND VALUE OF
AGRICULTURAL EXPERIMENT STATIONS TODAY:
A PERCEPTION STUDY OF THE DIRECTORS OF
STATE AGRICULTURAL EXPERIMENT STATIONS
BY
LORI GULA WRIGHT
B.A. Louisiana State University, 1991
M.A. University of New Hampshire, 2006
MBA Plymouth State University, 2011

DISSERTATION
Submitted the University of New Hampshire
in Partial Fulfillment of
the Requirements for the Degree of
Doctor of Philosophy
in
Education
December 2019

i

ALL RIGHTS RESERVED
© 2019
Lori Gula Wright

ii

This dissertation was examined and approved in partial fulfillment of the requirements for the
degree of Doctor of Philosophy in Education by:

Dissertation Director, Dr. Todd A. DeMitchell, John and H. Irene
Peters Professor of Education
Professor, Justice Studies Program
University of New Hampshire
Dr. Andrew Smith, Professor of Practice, Political Science
Director of the UNH Survey Center
University of New Hampshire
Dr. Gavin Henning, Professor of Education
New England College
Dr. Jade Caines Lee, Assistant Professor of Education
University of New Hampshire
Dr. Kathryn Dodge
Affiliate Professor of Education
University of New Hampshire
On November 6, 2019

Approval signatures are on file with the University of New Hampshire Graduate School.

iii

DEDICATION
This research is dedicated to my instructors, my family, and my friends who have
supported me through the seven years of my doctoral program. The investments they have made
in me are incalculable. It also is dedicated to the University of New Hampshire and the research
community it fosters. Together, they have helped me accomplish a lifelong goal: to become a
scholar.

iv

ACKNOWLEDGEMENTS
This research represents the culmination of seven years of study at the University of New
Hampshire. Several colleagues, friends, and family were essential to its success.
First, to my committee, most importantly Dr. Todd DeMitchell, my advisor, dissertation
committee chair, mentor, and friend. Todd’s guidance has been essential to my success. I will
forever be indebted to him for his counsel, kindness, wisdom, and support. To Dr. Gavin
Henning, who I met many years ago when he was working with UNH Residential Life. Gavin
was one of the first friends I spoke with about starting this doctoral program. He has provided
encouragement throughout the process and invaluable feedback as a member of my dissertation
committee. To Dr. Kathyrn Dodge, for her mentorship and counsel and for encouraging me to
expand my thinking and scholarship about higher education leadership and policy studies. To Dr.
Andy Smith, for his friendship, expertise regarding survey research design, and many enjoyable
conversations about New Hampshire politics. This was the second time Andy has served on a
thesis committee for me, and once again, his input was instrumental in my success. To Dr. Jade
Caines Lee, for her support and insightful feedback, particularly about the benefits of a
theoretical concept. Her guidance substantially strengthened this research study. To Dr. Suzanne
Graham, who was my advisor and mentor for much of my doctoral work. Suzanne’s passion for
quantitative research is contagious, which is why I enrolled every quantitative course she taught.
To Dr. Jon Wraith, director of the New Hampshire Agricultural Experiment Station, for
not only supporting me professionally, but for his mentorship and guidance throughout this
process. To my colleague Dr. Anita Klein, faculty fellow at the New Hampshire Agricultural
Experiment Station, for her friendship, encouragement, and kindness. And to the many scientists
I have worked with at the experiment station. I am humbled by your dedication to conducting

v

research for the common good and in service to the state of New Hampshire.
To my friend Amy Culp, for supporting me, both in this program and in life. All women
should have someone like Amy in their corner. To Anne Combs, who helped me through
moments of questioning and helped reorient my thinking so that I could persist in this program.
Finally, to my husband Allan Wright Jr., and my parents Stan and Ginny Gula. Your love
and encouragement during this academic journey have made it all the more worthwhile and
meaningful.

vi

TABLE OF CONTENTS
DEDICATION

iv

ACKNOWLEDGEMENTS

v

LIST OF TABLES

x

LIST OF FIGURES

xii

ABSTRACT

xiii

CHAPTER 1: INTRODUCTION

1

History of Higher Education: Informing the Purpose of Experiment Stations

2

Statement of the Problem

9

Purpose of the Study

10

Research Questions

11

Significance of the Study

12

Definition of Terms

12

Summary

19

CHAPTER 2: LITERATURE REVIEW

21

Theoretical Framework

21

Review of Research

27

Summary

60

CHAPTER THREE: METHODOLOGY

62

Purpose and Research Questions

62

Respondents and Setting

64

Survey Instrument

65

Variables

67

vii

Survey Questions

68

Validity and Reliability

76

Data Collection

77

Data Analysis

79

CHAPTER FOUR: RESULTS AND ANALYSIS

82

Description of Sample

83

Findings

88

Question 1: Purpose of State Agricultural Experiment Stations Today

89

Question 2: Regional Differences in Perceived Purpose of Agricultural Experiment
Stations

95

Question 3: Perceived Stakeholder Value of Agricultural Experiment Stations

105

Question 4: Regional Differences in Perceived Stakeholder Value

108

Question 5: Perceived Stakeholder Value by Station Size

112

Qualitative Responses

117

Summary

123

CHAPTER FIVE: CONCLUSIONS, DISCUSSION, AND RECOMMENDATIONS

125

Overview of Study

131

Research Questions

133

Conclusions and Recommendations

141

Limitations

144

Positionality Statement

144

Suggestions for Future Research

146

Summary

149

viii

REFERENCES

152

APPENDICES

163

Appendix A: Four Regional State Experiment Station Director Associations

163

Appendix B: NIFA Strategic Goals for Scientific Research Funding that Inform
the Purpose of State Agricultural Experiment Stations

166

Appendix C: Responding Institutions

167

Appendix D: Funding Structure of 1862 and 1890 Agricultural Experiment Stations

168

Appendix E: Difference Between Agricultural Experiment Stations and Cooperative 169
Extension Units
Appendix F: Major Legislation Affecting State Agricultural Experiment Stations

170

Appendix G: Certificate of Completion, Human Subjects

173

Appendix H: Letter of Support to Institutional Review Board

174

Appendix I: Institutional Review Board Approval

175

ix

LIST OF TABLES
Table 1: Demographic Information

68

Table 2: What do state agricultural experiment station directors perceive as the
overarching purpose(s) of state agricultural experiment stations today?

69

Table 3: Do state agricultural experiment station directors perceive the work of
agricultural experiment stations is valued by specific stakeholder groups?

72

Table 4: Size of State Agricultural Experiment Station by Region, Based on Total
Annual Budget

87

Table 5: Size of State Agricultural Experiment Station by Region, Based on Number
of Facilities

88

Table 6: Perceived Purpose based on USDA-NIFA Research Goals by Percentage of
Total Respondents

90

Table 7: Collapsed Strongly Agree and Agree Responses to USDA-NIFA Goals
by Categories

91

Table 8: Perceived Purposes at the State and Institutional Levels by Percentage of
Total Respondents

92

Table 9: Collapsed Strongly Agree and Agree Responses to Perceived Purposes by
State and Institution-Level Categories

94

Table 10: Perceived Purposed Based on USDA-NIFA Research Goals by Percentage
of Respondents in Each Region

97

Table 11: State and Institution-Level Purposes by Percentage of Respondents in
Each Region

100

Table 12: Cohen’s Effect Size Criteria for Comparing Two Means

101

Table 13: One-Way ANOVA: Perceived Purpose and Region (Between Groups)

102

Table 14: One-Way ANOVA: Perceived Purpose Based on USDA-NIFA
Research Goals and Station Size (Between Groups)

103

Table 15: One-Way ANOVA: Perceived Purposes at the State/Institutional Level
and Station Size (Between Groups)

104

Table 16: Perceived Stakeholder Value of State Agricultural Experiment Stations by
Percentage of Total Respondents

106

x

Table 17: Collapsed Strongly Agree and Agree Responses to Perceived
Stakeholder Value by State and Institution-Level Categories

107

Table 18: Perceived Stakeholder Value of State Agricultural Experiment Stations
by Percentage of Regional Respondents

109

Table 19: Perceived Stakeholder Value of State Agricultural Experiment Station by
Station Size as Measured by Total Annual Budget

114

Table 20: Bivariate Correlations of Region, Experience of Director, Station Size,
and Number of Facilities

117

xi

LIST OF FIGURES
Figure 1: Food and Agricultural Research and Development (R&D) Funding, Real
(Inflation-Adjusted) Dollars, 1970-2015

55

Figure 2: U.S. Public Sector Funding for Agricultural R&D Falls as Spending by
China and India Rises

56

Figure 3: Average State and Federal Funding, All 1862 Stations, by Region

85

Figure 4: Average State and Federal Funding, Responding 1862 Stations, by Region

85

xii

ABSTRACT
THE PURPOSE AND VALUE OF AGRICULTURAL EXPERIMENT STATIONS TODAY:
A PERCEPTION STUDY OF THE DIRECTORS OF
STATE AGRICULTURAL EXPERIMENT STATIONS
By
Lori Gula Wright
This study investigates the dynamic relationship of the purpose and value of state
agricultural experiment stations today as perceived by a sample of the directors of state
agricultural experiment station in the United States funded by the Hatch Act of 1887. State
agricultural experiment stations are a fundamental component of the land-grant university
system; they are the original model and the first centers for applied research at most flagship
state land-grant research universities in the United States (Kerr, 1987; Knoblauch, 1962). The
purpose of state agricultural experiment stations has evolved since their inception as new
agricultural issues have arisen, new technology has been developed, new discoveries have been
made, and as the concept of agricultural science and research has expanded in scope and
direction (True, 1937; Knoblauch, 1962; Kerr, 1987; Ferleger, 1990; Marcus, 2015; Buchanan,
2016). In addition, over the years the value of these research organizations to a diverse set of
stakeholders has ebbed and flowed depending on shifts in political, economic, and public values
and perceptions about publicly funded scientific research (True, 1937; Knoblauch, 1962; Kerr,
1987; Ferleger, 1990; Marcus, 2015; Buchanan, 2016).
This study adds to the literature on agricultural experiment stations. A comprehensive
search of peer-reviewed journal articles did not find a perception study that assesses the
overarching purpose and value of state agricultural experiment stations by surveying the
directors of these stations. This study also is significant because it comes at a time when public
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investment in agricultural research and development is at an all-time low while private
investments in agricultural research have soared (ERS, 2019), despite the clear and convincing
evidence that there are substantial technological, economic, and social returns on public
investments in agricultural research such as that conducted at state agricultural experiment
stations. Knowledge about the role of these stations is important in informing the public about
the investment in this public good.
This study found that, overall, the current directors of state agricultural experiment
stations remain committed to the original mandate as outlined by the Hatch Act—to conduct
public agricultural research for the common good to benefit the citizens of their states. Directors
perceive the purposes of their experiment stations as primarily focused on serving statewide
farming and agricultural interests, citizens of their state, and the common good. These statewide
purposes include improving the economic bottom line for farmers, supporting the state’s
agricultural economy broadly, and educating the public about agricultural issues. They also
strongly support national purposes drawn from broader goals outlined by USDA-NIFA that focus
more on the specifics of farming–food and the environment for sustaining food production.
These include enhancing the food supply, improving nutrition and well-being of American
citizens, and sustaining natural resources and environment.
They also perceive that their state’s farmers, growers, and producers, and their state
agricultural commissioner value their experiment stations the most. Of the stakeholder groups
considered, these stakeholders are most directly connected to experiment stations and most
invested in their applied research and impact on agriculture in the state. Their state’s
congressional delegation, NIFA-USDA leadership, and their institution’s president also are
viewed as strong supporters who value the work of their experiment stations. These three groups
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also have direct connections to the stations, as they are involved in securing federal and state
funding for experiment stations. When asked how they could improve stakeholder value, the
majority of directors endorsed better strategic communications. This is a key element of being
successful in the agenda-setting process, which informs this research.

xv

The Purpose and Value of Agricultural Experiment Stations Today: A Perception Study of the
Directors of State Agricultural Experiment Stations
“No principle is better established among civilized nations that the prosperity of agriculture
involves that of every other interest. No conviction is stronger or more universal among our own
people than that it is the duty of the government, by every legitimate means in its power, to aid in
preserving and developing the agricultural resources of the country, thereby promoting the
welfare of not only of those who make this branch of industry the business of their lives, but that
of every other class of citizens.” (Hatch Act of 1887)

“It is safe to assume that there is not a single American citizen who has not been affected in
some beneficial way, either directly or indirectly, by the scientific leadership of the Land-Grant
Colleges” (Eddy, 1956, p. 275).

Chapter One: Introduction
State agricultural experiment stations are a fundamental component of the land-grant
university system. Formally established in 1887 by the Hatch Act, they are the original model
and the first centers for applied research located at most flagship state land-grant research
universities in the United States (Kerr, 1987; Knoblauch, 1962). The purpose of state agricultural
experiment stations has evolved since their inception as new agricultural issues have arisen, new
technology has been developed, new discoveries made, and the concept of agricultural science
and research has expanded in scope and direction. In addition, over the years the value of these
research organizations to a diverse set of stakeholders has ebbed and flowed depending on shifts
in political, economic, and public values and perceptions about publicly funded scientific
1

research.
Over time it is important to review the mission and agenda of an organization to avoid
mission creep. In the case of institutions of public higher education, periodic review of missions
ensures universities continue to meet the needs of students, faculty, citizens, and the common
good. In the case of state agricultural experiment stations, assessments of mission, purpose and
value allow for strategic revisions to the research agenda, which is critical to meeting the most
pressing agricultural, natural resources, and environmental needs of states. This study provides
current information on the purposes and perceived value of these experiment stations. After
approximately 132 years of operation, do the espoused values of the agricultural experiment
stations match the theories in action as perceived by the directors of the stations? This research
explores the current directors’ perceptions of the overarching purpose and value of their research
station.
History of Higher Education: Informing the Purpose of Experiment Stations
More than 150 years ago, federal and state governments began providing funding to
support public colleges and universities via the Morrill Act of 1862 (Kerr, 1987; Knoblauch,
1962). Within two and one-half decades, the federal government formalized a new system of
publicly funded agricultural research with the Hatch Act of 1887 that established state
agricultural experiment stations (Kerr, 1987; Knoblauch, 1962). Since their inception, state
agricultural experiment stations have faced internal and external pressure from various
constituencies who have tried to influence the research agenda of these research organizations,
and thus, their overall purpose and who they serve. This fluid process of agenda-setting and how
experiment stations have responded to it for more than 100 years will be discussed at length in
Chapter 2.
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However, before discussing the purpose and value of state agricultural experiment
stations, it is important to first provide background about the differing views of the purpose of
American higher education that have existed broadly before the founding of land-grant
institutions and state agricultural experiment stations. The history of American higher education
informs the founding principles and missions of land-grant institutions and state agricultural
experiment stations, most of which are located at land-grant institutions, and helps provide
situational context for the specific influences on the purpose and value of experiment stations
over time. The history of American higher education also is instructive in understanding the
history of the agenda-setting process in American higher education, especially regarding who has
most influenced this shifting process over time. This process has had a significant impact on state
agricultural experiment stations from their inception to today.
America’s founders believed that it was the role of state to instill “values education;”
such an important endeavor should not be left to parents (Lagemann and Lewis, 2012). In the
1780 Constitution of the Commonwealth of Massachusetts, which served as the model for the
U.S. Constitution, John Adams wrote:
Wisdom and knowledge, as well as virtue, diffused generally among the body of the
people, being necessary for the preservation of their rights and liberties; and as these
depend on spreading the opportunities and advantages of education in the various parts of
the country, and among the different orders of the people, it shall be the duty of
legislatures and magistrates, in all future periods of this commonwealth, to cherish the
interests of literature and the sciences, and all seminaries of them; especially the
university at Cambridge, public schools and grammar schools in the towns; to encourage
private societies and public institutions, rewards and immunities, for the promotion of
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agriculture, arts, sciences, commerce, trades, manufactures, and a natural history of the
country; to countenance and inculcate the principles of humanity and general
benevolence, public and private charity, industry and frugality, honesty and punctuality in
their dealings; sincerity, good humor, and all social affections, and generous sentiments,
among the people (1780 Constitution of the Commonwealth of Massachusetts).
On public education, noted education philosopher John Dewey (2008) asserted that
schools should contribute to “executive competency in the management of resources and
obstacles encountered (efficiency),” and outlines other roles of schools including sociability,
developing an appreciation for the classic arts, training in intellectual methods or helping
develop an interest in scientific achievement, and encouraging conscientiousness (p. 211).
Furthermore, Dewey states:
We cannot establish a hierarchy of values among studies. It is futile to attempt to arrange
them in an order, ... Since education is not a means to a living, but is identical with the
operation of living a life which is fruitful and inherently significant, the only ultimate
value which can be set up is just the process of living itself (Dewey, 2008, p. 208)
Similar to Dewey’s (2008) assertion for elementary and secondary education, Nussbaum
(1998) makes the case that the purpose of a liberal college education is to cultivate humanity.
She defines cultivating humanity using three criteria: the ability for people to conduct critical
self-examination regarding their culture and traditions, the ability for people to see themselves as
members of a larger global community with shared concern for others, and the ability to
experience “narrative imagination” – being able to be sympathetic and caring toward others and
put one’s self in another person’s shoes.

4

Colonial Higher Education
The original colonial colleges starting with Harvard College in 1636 were private
institutions run by a private self-perpetuating Board of Overseers; there was very little
investment on the part of government (Rudolph, 1990). Consequently, they did not resemble the
public institutions that emerged decades later even though Harvard was created by the Great and
General Court of the Massachusetts Bay Colony, the colonial legislature. The early colleges were
fashioned after the English residential colleges of Oxford and Cambridge (Rudolph, 1990). The
Harvard College Handbook for Students: Handbook for Students 2018-2019 noted that the
curriculum for its first 200 years was classical and not instrumental focusing on “rhetorical
principles, rote learning, and constant drilling” (n.d.). Cornell University Professor Moses Colt
Tyler, in a lecture at Harvard University in 1838, identified the religious influence of the early
colonial colleges (The Harvard Crimson, April 20, 1883). Noting the influence of Puritanism at
Harvard College, Professor Frederick Rudolph asserted that a Harvard education was predicated
on two educational ideals creating “a learned clergy, and a lettered people (Rudolph, 1990, p. 6).
He stated that Harvard sought to “train school masters, the divines, the rulers, the cultured
ornaments of society––the men who would spell the difference between civilization and
barbarism” (Ibid.). In other words, an early higher education sought to train religious and secular
leaders. Research, application of knowledge to improve the everyday lives of citizens, and the
advancement of public values were not goals that animated the early colleges. “The orientation
of the colonial college was religious” (Ibid., 18). It was also a college experience primarily for
the established leaders of the clergy, commerce, and government; admission was elite and
exclusive. However, time never stands still, and expansion is not long contained.
Following the War of 1812 and the expansion West, the rise of a railroad system, higher
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education took on new vitality and moved beyond preparation for the clergy and a learned civic
leadership. In addition, the church-related liberal arts colleges, specialized colleges emerged
including agricultural and scientific colleges. The colonial college purpose of preparing leaders
gave way to the rise of “advanced scientific, technical, and engineering education” (Thelin,
Edwards, & Moyen, n.d.). A college education came to be viewed as conferring prestige as
opposed to just confirming prestige, thus opening a new avenue for the advancement of the
children of an emerging class of merchants and middle-class families seeking benefits for their
offspring as well as providing educational opportunities for young women. With the passage of
the Morrill Act in 1862, government became directly involved in higher education, and a landgrant university system was created. “The original mission of these institutions, as set forth in the
first Morrill Act, was to teach agriculture, military tactics, and the mechanic arts as well as
classical studies so members of the working classes could obtain a liberal, practical education”
(National Association of State Universities and Land-Grant Colleges, 2008, p. 1.). Higher
education was changed. It was no longer focused on benefiting only the privileged classes by
preparing leaders who had already been identified through family connections. Its classical
education began to give way to a more utilitarian education for a new group of emerging leaders.
Higher Education Purpose and Access Broadened
Early hints of differing ideas regarding purpose of higher education are evident in the
language of the act itself. Also known as the Land Grant College Act, the Morrill Act cemented
job skills as a core principal of American higher education (Eddy, 1956; Sorber, 2018; Thelin,
2011). It also asserted that land-grant colleges should teach agriculture and the mechanic arts, in
addition to scientific and classical studies, to the industrial classes (Eddy, 1956; Sorber, 2018;
Thelin, 2011). Americans soon assumed that all colleges existed for the public good (Thelin,
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2011).
Continuing the path set by the Morrill Act expanding opportunities, the Servicemen’s
Readjustment Act of 1944 – also known as the GI Bill – reinforced that college was consider the
pathway for middle class veterans to economic prosperity. The act provided funding for veterans
to attend a wide variety of educational institutions, including business schools and colleges,
scientific and technical institutions, vocational schools, junior colleges, teachers colleges, normal
schools, professional schools, and public and private colleges and universities, for the express
purpose of vocational rehabilitation (Servicemen’s Readjustment Act, 1944).
Today, divergent perspectives regarding the purpose of a college education in the
missions of college and university and associations and the U.S. Department of Education can be
clearly seen. The Association of American Colleges and Universities supports making a “liberal
education and inclusive excellence the foundation for institutional purpose and educational
practice in higher education,” (AACU Mission Statement, para. 1) while the Career Education
and Colleges and Universities (formerly the Association of Private Sector Colleges and
Universities), an association representing “career education” institutions that offer “skills-based”
educational programs to “nontraditional students, particularly veterans, working mothers, and
parents, to help them open doors and secure employment in today’s workforce”(CECU About
Us, para. 5). The U.S. Department of Education’s mission is to promote student achievement and
preparation for global competitiveness by fostering educational excellence and ensuring equal
access (U.S. Department of Education).
The Struggle Over Purpose
The purpose of a college education is much debated among Americans. According to a
2016 Pew survey, 50% of those surveyed believe the main purpose of a college education is to
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teach work-related skills and knowledge. Thirty-five percent said it is to help a student grow
personally and intellectually. The rest of those surveyed said both missions are equally
important. In addition, college graduates place more emphasis on intellectual growth while those
who are not college graduates place more emphasis on career preparation (Taylor, 2011).
Differing ideas about purpose also manifests in the views of higher education leaders. In
a 2011 Pew survey (Taylor, 2011), the presidents of 1,055 two-year and four-year private,
public, and for-profit colleges and universities were evenly divided regarding the primary role of
colleges and universities. Half said it was to help students mature and grow intellectually while
half said it was to provide skills, knowledge, and training for job success. Not surprisingly, most
of the presidents of four-year colleges and universities emphasized the former while the
presidents of two-year and for-profit schools emphasize the latter.
Researchers also have differing views about the purpose of higher education. Yudof and
Callaghan (2012) argue that is a hybrid good – part private and part public. They explain that
universities provide private returns to the recipient of the college education as well as public
benefits such as “economic growth, cultural transmission, more democratic participation, health
care, higher tax revenues, fewer incarcerations, and reduced welfare payments” (p. 68).
However, the purpose of higher education is increasingly being seen as private benefit, resulting
in a redirecting of state support away from public universities, which is a “net loss for the public
good” (Yudof and Callaghan, 2012, p. 71). Dill (2005) states that for some, higher education is
“itself a public good that can only be provided by the state. By this definition the observed
decline of state support for public sector higher education in the U.S. is injurious to the public
interest” (p. 1). He says that others see higher educational institutions as making “distinctive
contributions” to the public good; these contributions are at risk because of for-profit
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competition, which also threatens the public interest.
The Morrill Act expanded not only access to higher education but also the purpose of
higher education. In 1862, the U.S. Department of Agriculture was established. The table was set
for the application of emerging scientific principles and research through agricultural education.
The U.S. Department of Agriculture signaled a federal interest in improving the nation’s system
of agriculture. These two streams led to the Hatch Experiment Station Act (1887) which joined
federal and state cooperation in pursuing and disseminating agricultural research.
As has been discussed, the debate over the purpose of higher education extends to state
agricultural experiment stations; it is not inconsequential. Purposes shape behavior and set
research agendas. They anchor academic and research programs, and they are reflected in the
allocation of financial support and resources. For experiment stations, they impact how
scientists, and thus the nation, address the most pressing agricultural and environmental issues of
our time.
Statement of the Problem
State agricultural experiment stations may differ in how they perceive their purpose and
value to key stakeholders such as state and federal legislators, federal and state policymakers,
state agricultural commissioners, university leadership, faculty, students, farmers, producers,
growers, and the public. When they attempt to engage with these stakeholders about their
purposes and value, they may put themselves at a disadvantage if they lack clarity about their
mission and value with those who are responsible for funding research and supporting them in
other ways through partnerships and philanthropy. These stakeholders also hold various levels of
influence in setting the research agenda for experiment stations. Clarity on purpose and value
assist experiment station leadership in making sure the station’s research agenda meets the
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critical agricultural, natural resources, and environmental needs of their constituents.
In addition, the National Institute of Food and Agriculture has six overarching purposes
for state experiment station research that it considers national priorities (Farm Bill, 2014).


Advance the competitiveness of American agriculture.



Bolster the U.S. economy.



Enhance the safety of the nation’s food supply.



Improve the nutrition and well-being of American citizens.



Sustain natural resources and the environment.



Build energy independence.

These areas are developed from the most recent Farm Bill, which sets the nation’s federal
agricultural policy and research investment. Because federal agricultural policy is periodically
reviewed and revised to reflect new and emerging scientific areas of focus and shifts in federal
policy priorities, the overarching purposes for state experiment station research may shift over
time.
Finally, scientists at state agricultural experiment stations that rely on public funding
continue to face federal and state cuts in scientific research funding. They also are increasingly
relying on private sources of funding. Without having a clear understanding of their purpose and
value to stakeholders, they may be at a disadvantage when attempting to mitigate future cuts to
public funding or seek private support.
Purpose of the Study
The purpose of this study is to provide that clear understanding of the purpose and value
of the state agricultural experiment stations created by the Hatch Act of 1887 as perceived by
those individuals leading these stations. The results should be a valuable resource for all
10

experiment stations in helping them more clearly engage with stakeholders about their purpose
and value to those who are important to them and those who they want to influence. The results
of this research may provide the leadership of state agricultural experiment stations valuable
information that can be used to enhance their research agenda, and advance communications and
engagement with stakeholders.
Research Questions
This research is a perception study of the overarching purpose and value of the state
agricultural experiment stations today. The directors of 59 state agricultural experiment stations
in the United States that were established under the Hatch Act of 1887, commonly referred to as
the 1862 stations, were surveyed. The research questions that guided this study are as follows:
1. What do state agricultural experiment station directors perceive as the overarching purpose(s)
of state agricultural experiment stations today?
2. Do state agricultural experiment station directors perceive that the purpose(s) of state
agricultural experiment stations differ by region?
3. Do state agricultural experiment station directors perceive the work of agricultural
experiment stations is valued by specific stakeholder groups?
4. Do state agricultural experiment station directors perceive stakeholder groups value the work
of agricultural experiment stations differently depending on region?
5. Do state agricultural experiment station directors perceive stakeholder groups value the work
of agricultural experiment stations differently depending on size of an experiment station,
with size measured by total annual budget to the state agricultural experiment station?
The data was gathered via a survey utilizing Likert-style questions and demographic
questions. It was analyzed using descriptive statistics. Quantitative analysis (one-way ANOVA)
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was used to examine average differences in responses between region and size of experiment
station. Correlations investigated relationships between region and director experience, region
and total annual budget, and region and number of facilities. Qualitative analysis was used on
open-ended queries.
Significance of the Study
This study adds to the literature on agricultural experiment stations. A comprehensive
search of peer-reviewed journal articles did not find a perception study that assesses the
overarching purpose and value of state agricultural experiment stations by surveying the
directors of these stations. This study also is significant because it comes at a time when public
investment in agricultural research and development is at an all-time low while private
investments in agricultural research have soared (ERS, 2019), despite the clear and convincing
evidence that there are substantial technological, economic, and social returns on public
investments in agricultural research such as that conducted at state agricultural experiment
stations. Knowledge about the role of these stations is important in informing the public about
the investment in this public good.
Definition of Terms
Cooperative Extension: The Cooperative Extension Service is the largest education system of
its kind in the world. It is active in rural, suburban, and urban communities and, in addition to
agricultural and home economics programs, offers programs in social and economic problems
and cultural, recreational, and leisure-time activities. The extension service was established in
1914 primarily to provide farmers with information from agricultural research and to encourage
them to adopt improved farming methods. Today, its programs also include instruction in arts
and crafts, recreation, creative and performing arts, and mental and emotional health. (U.S.
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Government Accounting Office, 1981).
Evans-Allen Act: An act passed by Congress in 1977 that provides funding to 1890 land-grant
institutions, Tuskegee University, West Virginia State University, and Central State University
for agricultural research activities as authorized under Public Law 95-113, also known as the
Evans-Allen Research Program, each year. (USDA, Agricultural Research at 1890 Land-Grant
Institutions.)
Farm: Since 1850, when minimum criteria defining a farm for census purposes were first
established, the farm definition has changed nine times. A farm currently is defined, for
statistical purposes, as any place from which $1,000 or more of agricultural products were
produced or sold or would have been sold during the agriculture census year. This was the
official U.S. Commerce definition used in the agricultural censuses from 1974 to 1992. It was
maintained when the USDA took over the responsibility and cost for the agricultural census of
1997 after the Bureau of Census proposed changing the farm sales minimum to $10,000. In 1995
when this was proposed, the change would have reduced the counted number of farms by nearly
half and was strongly opposed by many agricultural interests. The issue was resolved by
permanently transferring the responsibility and cost for agricultural censuses to the USDA,
which thus far has maintained the $1,000 threshold (Congressional Research Service, 2005).
According to the U.S. Census of Agriculture, of the 2.1 million farms in the United States in
2012, 97% were family owned. Eighty-eight percent of all farms were small family farms, with
less than $350,000 in gross cash farm income, and nearly 9% were midsize or large family
farms. Only 3% of U.S. farms were not family owned, but they accounted for 16% of the value
of all U.S. agricultural products sold (National Agricultural Statistics Service, 2012).
Farm Bill: A phrase that refers to a multi-year, omnibus law that contains federal commodity

13

and farm support policies, as well as other farm-related provisions. It usually amends some and
suspends provisions of permanent law, reauthorizes, amends, or repeals provisions of preceding
temporary agricultural acts, and puts forth new policy provisions for a limited time into the
future. Beginning in 1973, farm bills have included titles on commodity programs, trade, rural
development, farm credit, conservation, agricultural research, food and nutrition programs,
marketing, etc. These are referred to as omnibus farm bills (Congressional Research Service,
2005).
Farmer: A person who operates a farm, either by doing or supervising the work or by making
the day-to-day management decisions. Nationally, farmers own about 56% of their land and
lease or rent the remainder from landlords, according to the 2002 Census of Agriculture
(Congressional Research Service, 2005). Farmers grow a wide variety of fruits, vegetables, and
food animals in the United States. In 2012, U.S. farms produced agricultural products with a
market value of $3.9 billion (National Agricultural Statistics Service, 2012).
Grower: Sometimes an alternative term for farmer. This term refers to people who grow large
quantities of a specific plant or crop for sale, such as a fruit grower (Collins Dictionary).
Growers grow a diverse variety of fruits, vegetables, plants, and flowers.
Hatch Act: An act passed by Congress in 1887 that provided federal and state funding for
agricultural research programs via state agricultural experiment stations at the nation’s land-grant
colleges and universities founded by the Morrill Acts of 1862. It is the permanent statute
authorizing federal funds to state agricultural experiment stations affiliated with the land-grant
colleges of agriculture founded by the Morrill Act of 1862. Congress amended the act in 1955 to
add a formula that uses rural and farm population factors to allocate the annual appropriation
among the states. Under the 2002 farm bill, states will continue to be required to provide at least
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100% matching funds (traditionally, most states have provided more). On average, Hatch Act
formula funds constitute 10% of total funding for each experiment station (Congressional
Research Service, 2005).
Land-Grant University: The term used to identify a public university that was originally
established as a land-grant college of agriculture pursuant to the Morrill Act of 1862 and the
second Morrill Act of 1890. In most states the original agricultural colleges grew over time into
full-fledged public universities by adding other colleges. In states where a public university
existed prior to 1862, this first Morrill Act resulted in a college of agriculture being added to the
university (Congressional Research Service, 2005).
National Institute for Food and Agriculture (NIFA): Created by the Food, Conservation, and
Energy Act of 2008, also known as the 2008 Farm Bill, it is part of the U.S. Department of
Agriculture (USDA). It is housed within the USDA’s research, education, and economics area,
and NIFA invests in and advances agricultural research, education, and extension to help solve
national challenges in agriculture, food, the environment, and communities. The agency partners
with land-grant universities, government, private organizations, and nonprofit organizations.
(USDA, About NIFA).
North Central Regional Association of State Agricultural Experiment Station Directors
(NCRA): The official representative body of the agricultural experiment station directors at 1862
land-grant universities in the North Central Region. This association includes the directors of the
Illinois Agricultural Experiment Station (University of Illinois at Urbana-Champaign), Indiana
Agricultural Experiment Station (Purdue University), Iowa Agriculture and Home Economics
Experiment Station (Iowa State University), Kansas Agricultural Experiment Station (Kansas
State University), MSU AgBioResearch (Michigan State University), Minnesota
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Agricultural Experiment Station (University of Minnesota), Missouri Agricultural Experiment
Station (University of Missouri), Nebraska Agricultural Experiment Station (University of
Nebraska-Lincoln), North Dakota Agricultural Experiment Station (North Dakota State
University), Ohio Agricultural Research and Development Center (The Ohio State University),
South Dakota Agricultural Experiment Station (South Dakota State University), and Wisconsin
Agricultural Experiment Station (University of Wisconsin) (NCRA, 2019).
Northeast Regional Association of State Agricultural Experiment Station Directors
(NERA): The official representative body of the agricultural experiment station directors at 1862
land-grant universities in the Northeast Region. This association includes the directors of the
Connecticut Agricultural Experiment Station (New Haven), Connecticut Agricultural
Experiment Station (University of Connecticut, Storrs), New York Agricultural Experiment
Station (Cornell)/Cornell AgriTech, Delaware Agricultural Experiment Station (University of
Delaware), District of Columbia Experiment Station (University of the District of Columbia),
Maine Agricultural and Forest Experiment Station (University of Maine), Maryland Agricultural
Experiment Station (University of Maryland), Massachusetts Agricultural Experiment Station
(University of Massachusetts, Amherst), New Hampshire Agricultural Experiment Station
(University of New Hampshire), New Jersey Agricultural Experiment Station (Rutgers),
Northeastern Regional Center for Rural Development (Pennsylvania State University),
Pennsylvania Agricultural Experiment Station (Pennsylvania State University), Rhode Island
Agricultural Experiment Station (University of Rhode Island), Vermont Agricultural Experiment
Station (University of Vermont), and West Virginia Agricultural & Forestry Experiment Station
(West Virginia University) (NERA, 2017).
Producer: Generally, a producer is thought of as a farm operator. However, given the sometimes
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complex ownership and rental arrangements of today’s farms, the 2002 farm bill defines a
producer for purposes of farm program benefits as an owner-operator, landlord, tenant, or
sharecropper that shares in the risk of producing a crop and is entitled to a share of the crop
produced on the farm. Under this definition, a landlord receiving cash rent is not considered a
producer and is not eligible to receive subsidy program payments. However, a landlord receiving
crop share as rent is a producer (Congressional Research Service, 2005).
Southern Association of State Agricultural Experiment Station Directors (SAAESD): The
official representative body of the agricultural experiment station directors at 1862 land-grant
universities in the Southern Region. This association includes the directors of the Alabama
Agricultural Experiment Station (Auburn University), Arkansas Agricultural Experiment Station
(University of Arkansas), Florida Agricultural Experiment Station (University of Florida),
Georgia Agricultural Experiment Station (University of Georgia), Kentucky Agricultural
Experiment Station (University of Kentucky), Louisiana Agricultural Experiment Station
(Louisiana State University), Mississippi Agricultural Experiment Station (Mississippi State
University), North Carolina Agricultural Research Station (North Carolina State University),
Oklahoma Agricultural Experiment Station (Oklahoma State University), Puerto Rico
Agricultural Experiment Station (University of Puerto Rico), South Carolina Agricultural
Experiment Station (Clemson University), Tennessee Agricultural Experiment Station
(University of Tennessee); Texas Agricultural Experiment Station (Texas A&M), Virginia
Agricultural Experiment Station (Virginia Tech), and Virgin Islands Agricultural Experiment
Station (University of the Virgin Islands) (SAAESD, n.d.).
Stakeholder: Generally, a person who has an interest in a company or organization’s affairs
(Collins Dictionary, n.d.). For the purpose of this study, a stakeholder is a person, organization,
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or government entity that influences the research, funding, and support decisions of state
agricultural experiment stations.
State Agricultural Experiment Station (SAES): A research organization in the United States
established under the Hatch Act of 1887. There are sixty state agricultural experiment stations at
1862 land-grant universities and nineteen at 1890 land-grant universities (APLU, Experiment
Station Committee on Organization and Policy). State agricultural experiment stations
encompass many sites within their state. Scientists are located at both sites on the main campus
of institution as well as agricultural farms, research centers, and branch stations and facilities
throughout their states (Pearson, 2015). Agricultural experiment stations address locationspecific problems of farmers and to build a core of basic scientific knowledge related to
agriculture (APLU, 2018).
U.S. Department of Agriculture (USDA): The U.S. Department of Agriculture
provides leadership on food, agriculture, natural resources, rural development, nutrition, and
related issues based on public policy, the best available science, and effective management. Its
vision is to provide economic opportunity through innovation, helping rural America to thrive;
promote agriculture production that better nourishes Americans while also helping feed others
throughout the world; and preserve the nation’s natural resources through conservation, restored
forests, improved watersheds, and healthy private working lands. The USDA is made up of 29
agencies and offices with nearly 100,000 employees who serve the American people at more
than 4,500 locations across the country and abroad (USDA, n.d.).
Western Association of State Agricultural Experiment Station Directors (WAAESD): The
official representative body of the agricultural experiment station directors in the Western
Region. This association includes the directors of the Alaska Agricultural & Forestry Experiment
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Station (University of Alaska, Fairbanks), American Samoa Agricultural Experiment Station
(American Samoa Community College), Arizona Agricultural Experiment Station (University of
Arizona), California Agricultural Experiment Station (University of California System),
Colorado Agricultural Experiment Station (Colorado State University), Micronesia Agricultural
Experiment Station (College of Micronesia), Guam Agricultural Experiment Station (University
of Guam), Hawaii Agricultural Experiment Station (University of Hawaii), Idaho Agricultural
Experiment Station (University of Idaho), Marshall Islands Agriculture Experiment Station
(College of the Marshall Islands), Northern Marianas Agricultural Experiment Station (Northern
Marianas College), Montana Agricultural Experiment Station (Montana State University), New
Mexico Agricultural Experiment Station (New Mexico State University), Nevada Agricultural
Experiment Station (University of Nevada), Oregon Agricultural Experiment Station (Oregon
State University), Palau Agricultural Experiment Station (Palau Community College), Utah
Agricultural Experiment Station (Utah State University), Washington Agricultural Research
Center (Washington State University), and Wyoming Agricultural Experiment Station
(University of Wyoming) (WAAESD, 2019).
Summary
State agricultural experiment stations have been a fundamental component of the landgrant university system since they were established in 1887 by the Hatch Act. They are the
original research model and first research centers for applied research located at most flagship
state land-grant research universities in the United States.
This research is a perception study that assessed the overarching purpose and value of
state agricultural experiment stations today by surveying directors of state agricultural
experiment stations in the United States founded by the Hatch Act of 1887. This study is
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significant because there has never been a perception study conducted that assessed the
overarching purpose and value of state agricultural experiment stations by surveying the
directors of state agricultural experiment stations in the United States.
The results of this research should provide a more clear understanding of the purpose and
value to stakeholders of state agricultural experiment stations in a time when public funding for
agricultural research continues to decline, private research funding has skyrocketed, and public
pressure to demonstrate the purpose and value of publicly supported agricultural research
remains. As has been discussed, publicly funded agricultural research provides tangible benefits
to a diverse set of stakeholders. This research helps clarify those benefits and demonstrates how
they align with federal, state, and local priorities.
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Chapter Two: Literature Review
This research on the purpose and value of state agricultural experiment stations today as
perceived by station directors is informed by the theoretical framework of agenda setting in
public policy decision-making–the process of how a policy agenda is set, including how key
influences of and pressures on the public policy development process decide what gets on the
agenda to be acted upon and to be enacted. In the context of experiment stations, the public
policy agenda sets the research agenda. Consequently, the literature review is informed by a
theoretical construct that combines the perceived problems that experiment stations should
address, the solutions that exist to address those problems, and the politics that influence what
problems and solutions experiment stations address. The perception of experiment station
directors of the confluence of these factors reveals and defines what is important and what will
be pursued.
First, this framework is discussed to lay a foundation for the literature that informs the
study. The history of the enabling legislation and the changing purpose and work of the stations
follows. The current state of experiment stations concludes the chapter.
Theoretical Framework
This research on the perceived purpose and value of state agricultural experiment stations
today is informed by John W. Kingdon’s (2011) classic theoretical framework on agenda setting
in the dynamic policy development process. The overarching question that frames his work is,
“How does the public know that an idea’s time has come?” The mission of state agricultural
research experiment stations is to advance knowledge of agriculture, natural resources, and other
related disciplines through scientific inquiry. Consequently, how the leadership and scientists at
state agricultural experiment stations decide the focus of their research agenda and what factors
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and actors influence those decisions about the research agenda have important consequences.
Kingdon’s (2011) agenda-setting framework in policy development is highly relevant to
understanding the evolution of the purpose and value of state agricultural experiment stations
and their shifting research agendas. He outlines three factors, or “streams,” that drive the agendasetting process: identifying a problem, the political momentum behind the problem, and solutions
and alternative available to solve the problem. These three streams of problems, proposal, and
politics constantly flow through the public sphere. A coupling of all three streams is more likely
to propel an issue onto the public agenda.
The problem stream seeks to persuade policy makers to pay attention to one problem over
others. Critical or prominent events or data/research help to focus attention on a problem.
Gaining recognition is critical. The proposal stream asserts a solution. This solution weighs
several factors such as technical feasibility, compatibility with policymaker values, and costeffectiveness. Often proposals float around in the public sphere waiting for a problem upon
which to attach. The politics stream consists of political factors and actors who gain power and
judge political climate and mood, voices of advocacy, and voices of opposition. They highlight
and gather allies and build coalitions to address emerging issues (Kingdon, 2011).
Participants inside and outside of government (elected officials, interest groups, the
media, academic researchers, civil servants, lobbyists, private industry, etc.) influence the
agenda-setting process, which can be triggered by a change in administration, a national tragedy
or crisis, a change in a key indicator, the accumulation of knowledge about a particular issue, a
change in national mood, or some other “focusing” event. In these instances when there is a
triggering event, all three streams come together to create “windows of opportunity” (Kingdon,
2011) to advance the policy agenda. This chapter illustrates how windows of opportunity have
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played a critical role in transforming the perceived purpose and stakeholder value of state
agricultural experiment stations over time.
In addition, the influence of communities of specialists, or special interests, underscores
the agenda-setting process throughout the history of state agricultural experiment stations. The
following chapter will demonstrate how, for experiment stations, these specialists have included
scientists, farmers, public interest groups, federal policy makers, and private industry, among
others. Kingdon (2011) explains:
Each community is composed of people located throughout the system and potentially of
very diverse orientations and interests, but they all share one thing: their specialization
and acquaintance with the issues in that particular area. Ideas bubble around in these
communities. People try out proposals in a variety of ways: through speeches, bill
introductions, congressional hearings, leaks to the press, circulation of papers,
conversations, and lunches. They float their ideas, criticize one another’s work, hone and
revise their ideas, and float new versions. Some of these are respectable, while others are
out of the question. But many, many ideas are possible and are considered in some
fashion somewhere along the line (p. 200).
Scientists are a key special interest group in the agenda-setting process for experiment
stations. Their research aids in identifying problems and highlighting solutions. As one would
expect, there are numerous competing influences and interests at play when scientists select a
research problem to investigate. Busch and Lacy’s (1980, 1981) research on problem choice, and
the internal and external sources that influence the research choices of agricultural scientists at
land-grant universities, informs this aspect of the agenda-setting process at state agricultural
experiment stations. In the agricultural sciences, they identify five sources of internal influence:
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graduate and mentor experiences regarding field of study; content and structure of educational
training; development of new theoretical orientations and methods; historical development of
agricultural disciplines; and disciplinary boundaries of an academic department set by faculty
selection.
Busch and Lacy also identify a number of areas of external influence: commodity groups
that support specific research financially and politically; social movements; consumer concerns
and increased focus on health and nutrition; economic importance of agricultural research to
stakeholders such as farmers and consumers; availability of public funding; government
regulation and interest in new areas of inquiry; availability and lack of resources such as
instrumentation and data banks; pressure to publish in peer-reviewed journals; and personal
lifestyle of the scientist, such as the desire to work outdoors.
When Busch, Lacy, and Sachs (1983) queried agricultural scientists about their reasons
for selecting research problems to pursue, the two most important criteria agricultural scientists
identified were their enjoyment of conducting research in their specific area of inquiry and its
importance to society. They write:
The data strongly challenge the critics’ view that problems with the outcomes of
agricultural research are due to a conspiracy or related form of conscious alliance of
scientists with vested interests. In contrast, it appears that the scientists’ perceptions of
the importance of research to society are based on the scientists’ commonsense
assessments of societal needs rather than on inquiries into those needs. Perceptions of
what is needed by the larger society are not formulated through systematic investigation
or formal feedback through extension; rather they are often projected onto the larger
society (p. 199).
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Building on Busch and Lacy’s (1981) work, Goldberger (2001) found that discrete
groups of agricultural scientists are influenced by “distinct combinations of factors that exist
inside and outside the land-grant system” – Kingdon’s political actors (p. 90). Goldberger (2001)
expanded Busch and Lacy’s five factors of influence to seven: client orientation, peer approval,
scientific ideals, career advancement, utility, influence by private industry, and influence by
public interest organization. She found that agricultural scientists who conduct basic research
tend to be more concerned about internal influences such as scientific ideals, career

advancement, and peer approval. Those who conduct applied research are more influenced
by external factors such as client orientation, utility, and public interest organizations.
In recent years, scientists have raised concerns about the growing influence of private
industry, private funding, and political pressure, and how this influences agenda setting and
problem choice in public research. These concerns fall under the concept of academic capitalism,
which explains how universities have engaged in industry relationships to commercialize
knowledge (Glenna, 2007). Slaughter and Rhoades (2004) were the first researchers to theorize
this new concept in the post-industrial society, writing:
The academic capitalism knowledge regime values knowledge privatization and profit
taking in which institutions, inventor faculty, and corporations have claims that come
before those of the public. Public interest in science goods are subsumed in the increased
growth expected from a strong knowledge economy (p. 29).
They caution that when knowledge is treated like a private good, it could become less
accessible generally and potentially jeopardize discovery and innovation. Furthermore, academic
capitalism runs the risk of appearing at odds with the idea of research conducted for the public
good and possibly jeopardizing public support for research (Slaughter and Rhoades, 2004).
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Cooper (2009) argues that the increased focus on commercialization at universities has
influenced the selection of problems biological scientists choose to investigate and “changes
within the practice of academic biological science result in a shift from science in the public
interest to science for private goods” (p. 633).
Bok (2013) warns that there are risks for academic capitalists with cuddling up to the
pocketbooks of private industry. His concern is that university scientists will forgo basic
scientific research for applied research that has commercial value. Furthermore, he worries that
teaching and other academic duties such as nurturing the next generation of research scientists
will suffer as faculty researchers chase new commercial ventures. St. John (2018) and his
colleagues argue that the shift to conducting research primarily to benefit private interests and
serve the global economy has “reversed the implied social contract of prior decades” (p. 33).
In the older national frame, there was a broader concept of social good. In the new
period, there is a diminished taxpayer support for colleges and their students, suggesting
that private economic benefits outweigh whatever good might accrue to society. (St.
John, 2018, p. 33)
However, Zemsky (2006) sees this shift as a potential opportunity. He urges public
universities to be “mission-centered, market-smart.” He believes public universities, including
researchers, should advance policies that preserve traditional public good purposes and values by
working with industry. If they do not, he warns that these values could become lost at most
institutions.
The influence of agenda setting in public policy is of critical importance to the work and
the direction of experiment stations. It dictates the purpose of experiment stations by outlining
what types of research should receive funding. It influences the individual research project
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decisions of scientists. Ultimately, it affects a broad set of stakeholders, such as farmers, state
legislators, faculty, students, and citizens who benefit from agricultural, natural resources, and
environmental advances that improve their quality of life. This, in turn, impacts how much they
value the work of experiment stations. Thus, Kingdon’s policy stream analysis provides an
important framework for reviewing the changes of purpose of the stations. With Kingdon’s
agenda-setting theoretical framework in mind, the next section turns to the history of state
agricultural experiment stations and how their purpose and value to various constituencies has
shifted since their inception as well as how various influencers and influences have taken priority
in setting the research agenda for state agricultural experiment stations.
Review of Research
The Shifting Perceived Purpose and Value of State Agricultural Experiment Stations
At the turn of the nineteenth century, transformative societal, political, educational, and
economic changes in the American way of life laid the groundwork for founding of state
agricultural experiment stations. The country was undergoing a dramatic westward expansion.
The Louisiana Purchase in 1803 doubled the land size of the nation (U.S. Department of State,
n.d.). Millions of Americans were moving westward to find more prosperous lives. By 1840,
seven million people lived in the trans-Appalachian West where they could own land and farm in
their quest for independence and upward mobility (History.com, 2019). The California Gold
Rush of 1848 brought even more people—300,000—west to find their riches (Encyclopedia
Britannica, n.d.). The nation was growing exponentially. In 1820, there were 9.6 million people
in the United States; by 1860, there were 31.4 million (Rosenberg, 2018). The Homestead and
Pacific Railway acts of 1862 further fueled westward expansion and underscored the ideas of
Manifest Destiny—“to overspread and to possess the whole of the continent which Providence
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has given us for the development of the great experiment of liberty and federated selfgovernment entrusted to us (Smithsonian American Art Museum, n.d.).” The country was in the
grip of a pioneering spirit fueled by the Jacksonian ideas of democracy and equality for the
common man.
The United States also was in the midst of the industrial revolution. Beginning in the
early 1820s, America entered a period of great economic expansion with the mechanization of
industrial processes in the textile, mining, agriculture, and other industries (True, 1937). It was a
period of invention, including: John Deere creating the first steel plow in 1837, Samuel Morse
inventing the telegraph in 1844, and Elias Howe developing the sewing machine in 1846 (True,
1937).
With the changes in American life brought by the industrial revolution, public sentiment
was ripe in the early to mid-1800s to support the idea that American higher education should go
beyond the traditional curricula (Eddy, 1956; Lucas, 2006; Geiger, 2015). It is no surprise, then,
that the nation was moving to recognize applied science and vocational education in higher
education exactly during the period of the industrial revolution. Even though higher education
institutions already had begun to include the sciences in the curricula, most notably chemistry,
geology, and the life sciences, as Geiger (2015) states, “the loudest demands were for useful
knowledge” (p. 258).
At the same time, scientists in Europe began combining laboratory investigations with
field work. In 1842, progressive Scottish farmers employed agricultural chemist James F.W.
Johnston to conduct laboratory experiments and provide lectures to farmers who were trying to
build soil fertility in their farm plots (Kerr, 1987). In 1843, chemist Sir Joseph H. Gilbert
collaborated Sir John B. Lawes to conduct crop yield experiments at Lawes’ Rothamsted Estate
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in Hertfordshire, England (Macdonald, 2018). The partnership and ensuing agronomic
experiments established the first agricultural research institution in the world (Macdonald, 2018).
Most of the original experiments carried out by Gilbert and Lawes continue to this day at what is
now Rothamsted Research (Macdonald, 2018). In 1852, the first government-funded agricultural
experiment station was established in Europe; Landwirtschaftlich Versuchsstation (agricultural
experimental station) was established at Moeckern in the German state of Saxony, and by the
mid-1870s, there were more than 70 experiment stations in Germany (Kerr, 1987).
Early developments of agricultural experiment stations in Europe attracted the interest of
American scientists, who travelled abroad to study under and learn from these early agricultural
science pioneers (Kerr, 1987; Knoblauch, 1962). Although it would be nearly three decades
before the United States formally established its first state agricultural experiment stations,
fundamental change was coming to the nation’s higher education system that would lay the
cornerstone for the first American agricultural experiment stations.
The Morrill Act of 1862
On July 2, 1862, President Abraham Lincoln signed three pieces of legislation; one
banning polygamy in the territories and the second creating a loyalty oath for all government
officials. The third is one of the most important pieces of federal legislation in the history of
American higher education and an “enduring legacy of his presidency” – the Morrill Land-Grant
College Act (Loss, 2012). Sponsored by Congressman and later Senator Justin Morrill, a
Republican and the son of a blacksmith, of Vermont, the act allocated 17 million acres of federal
land for the states to be used or sold to establish public institutions (United States Senate, n.d.).
Eschewing financing existing public institutions, most states established new agricultural and
mechanical colleges. These new colleges, poorly financed, were known as “1862s” (National
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Research Council, 1995, p. 1). In time they were called land-grant colleges. The act specified:
[E]ach State which may take and claim the benefit of this act, to the endowment, support,
and maintenance of at least one college where the leading object shall be, without
excluding other scientific and classical studies, and including military tactics, to teach
such branches of learning as are related to agriculture and the mechanic arts, in such
manner as the legislatures of the States may respectively prescribe, in order to promote
the liberal and practical education of the industrial classes in the several pursuits and
professions in life (Morrill Act).
The Morrill Act’s greatest legacy and impact is that it ushered in a watershed moment in
American higher education, one that helped define the unique system of American higher
education—the land-grant university (Veysey, 1965; Geiger, 2015). This novel, new system of
higher education established the idea that higher education should broadly serve the citizens of
the United States (Veysey, 1965; Geiger, 2015). However, this new mission of public higher
education in America was not just about expanding advanced learning to new populations of
students and offering more vocationally oriented subjects. Rather, the newly emerged mission
called for service to the nation through applied research that developed the best scientific
practices in the growing fields of agriculture and the mechanical arts and broadly shared with
anyone who could benefit from them, whether they attended college or not (Veysey, 1965;
Geiger, 2015). And while mechanical arts was part of the original legislative framework, in
reality, land-grant institutions largely focused on agricultural interests (Marcus, 2015). “Students
learned agricultural practice and theory and farmers hoped that land-grant personnel would
provide them with new information about how to farm more efficiently and effectively” (Marcus,
p. 6, 2015).
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Central to this new land-grant system was the establishment of model farms or
experimental farms (Eddy, 1956). Although the new system called for teaching of agriculture,
there was no “agricultural science” at the time and no body of knowledge on which to base
teaching it. “The term ‘agriculture’ meant simple farming. The model farm loomed as one of the
important, if not the most important, parts of the college” (Eddy, 1956, p. 57). State agricultural
experiment stations, from their early founding as the first model farms at land-grant universities,
focused on conducting agricultural research to broadly benefit a largely agrarian society.
It would not take long for one state to embrace the idea that public higher education, and
research conducted at land-grant institutions, should serve the citizens of the state. There is no
more clear example of it than the Wisconsin Idea. A philosophy adopted by the University of
Wisconsin System shortly after the Morrill Act of 1862 was enacted and implemented at the
University of Wisconsin, the Wisconsin idea encapsulates “the university’s direct contributions
to the state: to the government in the forms of serving in office, offering advice about public
policy, providing information and exercising technical skill, and to the citizens in the forms of
doing research directed at solving problems that are important to the state and conducting
outreach activities” (Stark, 1995, p. 2).
One can see how completely the University of Wisconsin adopted the public service
mission of the Morrill Act of 1862 via the Wisconsin Idea through its scientific achievements
over the years. These achievements include a way to measure butterfat that allowed consumers to
pay farmers based on fat content of milk; discovery of vitamin A and later vitamin B complex,
which opened up the field of nutrition; discovery of how to biofortify food with vitamin D,
which led to the near eradication of rickets by 1940; development of Vernal alfalfa that became
the foundations for state’s $10 billion forage industry; cloning of a plant gene for the first time;
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discovery of the SCD-1 gene that plays a critical role in fat metabolism; and genetically
sequencing all 99 strains of the common cold virus (University of Wisconsin, Some Notable
Achievements). These advances are just a few of thousands of discoveries made at the University
of Wisconsin since it became a land-grant university in 1866. And this tradition of making
scientific advances in the name of the public good and the direct benefits they provided to
millions of people in American and beyond can be seen at all land-grant institutions. It is a thread
that uniquely defines these institutions that came about as a result of the Morrill Act of 1862.
Experiment Stations Established at Land-Grant Colleges
The creation of land-grant colleges and a nation based on an agrarian way of life
provided a window of opportunity for those supporting formal state agricultural experiment
stations and the applied agricultural research they could provide to farmers. In 1887, Congress
passed the Hatch Act, which provided $15,000 a year to fund agricultural research at state
agricultural experiment stations in every state and U.S. territory (USDA, n.d.). The Hatch Act
provided funding for the newly created land-grant institutions to conduct research that directly
addressed agricultural challenges through scientific research (Geiger, 2009). The new experiment
station funding both provided stability for the land-grants and “reaffirmed their agricultural bent”
(Marcus, p. 6, 2015). Eddy (1956) underscores the impact of the Hatch Act in defining applied
research as part of the mission of land-grant institutions, stating that, for the first time,
“organized research became an organic part of the college structure” (p. 100).
The success of the Hatch Act grew out of a national effort by supporters of agricultural
education and applied research to advance the experimental work at agricultural colleges. In
1871, 29 supporters, including presidents and professors at land-grant institutions, met to discuss
issues with agricultural instruction and the need to formally establish experiment stations (True,
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1937). A year later, national agricultural leaders from state agricultural colleges, agricultural
societies, and boards of agriculture, issued a report recommending federal and state funding of
agricultural experiment stations in every state. The report read, in pertinent part:
The state legislatures should be appealed to for aid in their establishment and
maintenance. The agricultural societies should make liberal contributions, and each
landholder should be urged to add his subscription. The importance of the work makes it
worthy of aid of the Department of Agriculture, and of direct support of Congress (True,
1937, p. 119).
In addition, the public mood and political movements provided fertile ground for support
for publicly funded agricultural research. Farmers, who had been hit hard by the Banking Panic
of 1873, were in the midst of a populist movement; they placed blame for it squarely with the
nation’s wealthy, elite industrialists (Sorber, 2018). Thousands of farmers found a political home
with the People’s Party as well as other political organizations that sought to gain power via
more federal and state control from powerful entities such as banks and railroads. The farmers
also took issue with land-grant colleges, which they believed fell short of offering applied,
practical knowledge and training as outlined by the Morrill Act (Sorber, 2018). In the Northeast,
farmers turned to the normally nonpartisan National Grange of the Order of Patrons of
Husbandry, a fraternal organization that promoted the political and economic well-being of
farmers, to apply political pressure on the administrators of the new land-grant college system to
create a system that was “broadly accessible, vocational, and uplifting, with the purpose of
training rural youths in farming practice and returning them home fit to be farmers and
community leaders (Sorber, 2018, p. 88). At the same time, the nation’s population was
increasing rapidly, and immigrants in the country’s industrial areas, such as the Northeast,
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demanded cheap food, clothing, and housing. Increased demand for American meat, grain, and
cotton also came from abroad. As a result, business and labor supported federal appropriations to
stimulate agricultural production (True, 1937). According to Marcus (2015):
The vast majority of Americans lived in rural environs and earned their livelihood in
agriculture. These men and women lobbied their legislatures to use land grants to assist
farmers in virtual every capacity. Land-grant institutions were made responsible for the
children of the industrial classes at their creation—mostly farm children as their numbers
dwarfed other industries—and now for the industrial classes themselves. Legislatures
reinterpreted the Morrill Act to help farmers farm. (p. 5)
Scientists and researchers played a critical role as policy brokers and influencers in the
establishment of state agricultural experiment stations. Marcus (2015) explains, how at first,
farmers were skeptical about the scientific claims being made by chemists, dairy scientists, and
botanists. They also were concerned with efforts to federally fund experiment stations, which
they feared would nationalize agricultural science and, thus, “American agriculture itself.”
However, scientists launched a heavy lobbying effort, attending Grange and farmers’ meetings,
and visiting farmers in the field to assert the benefits of their applied research. Land-grant
researchers and scientists also formed the lobbying organization the Society for the Promotion of
Agricultural Science, which was effective in swaying farmers about how applied science
conducted at experiment stations could help them.
In 1882, the newly established Society for the Promotion of Agricultural Science held its
first national convention, resulting in the drafting of the first bill calling for public funding to
formally establish state agricultural experiment stations. However, HR 6110 never made it out of
the U.S. House Committee on Agriculture. A year later, another attempt was made to pass
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experiment station legislation (HR 477, the Holmes Bill), which, for the first time, united a
varied constituency of supporters of the experiment station act: scientists and researchers, federal
policymakers, friends of agricultural education at land-grant colleges, agricultural societies, the
Grange, and other organizations. The Holmes Bill was redrafted the following year as the Cullen
Bill (HR 7498) to be more amenable to land-grant colleges that did not want the Department of
Agriculture to oversee the experiment stations (True, 1937). In 1885 and 1886, the Cullen Bill
and several others calling for public funding for state agricultural experiment stations were
introduced in Congress. In every instance, they did not proceed beyond the House Committee on
Agriculture. Finally, the effort gained an ally in Missouri’s Rep. William H. Hatch, a Democrat
who introduced HR 2933. President Grover Cleveland signed the legislation on March 2, 1887,
establishing a new federal policy and relationship between the federal government and states by
providing federal funding for state agricultural experiment stations to serve the common good
(Hatch Act, 1887):
No principle is better established among civilized nations that the prosperity of
agriculture involves that of every other interest. No conviction is stronger or more
universal among our own people than that it is the duty of the government, by every
legitimate means in its power, to aid in preserving and developing the agricultural
resources of the country, thereby promoting the welfare of not only of those who make
this branch of industry the business of their lives, but that of every other class of citizens.
Combining as they do the precision of scientific methods with an intelligent regard for
the requirements of practical operations, it is not surprising that (agricultural experiment
stations) have come to be looked upon as the most important aids to successful farming
as well as the foremost agency for the advancement of agricultural science (Experiment
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Station Bulletin No. 1, p. 59-60).
In New Hampshire, the donation of a gentleman farmer’s estate in 1890 helped advance
the public good goals of the Hatch Act and the New Hampshire Agricultural Experiment Station.
Durham resident Benjamin Thompson willed his estate to the state of New Hampshire to
establish an agricultural college. “Thompson’s educational ideas for the school were in line with
those of the agricultural society members of his generation: education of a high grade, required
labor, the teaching of the science of agriculture, and the conducting of regular experiments on the
college farm” (Sorber, 2018, p. 111). At the time, the NH College of Agriculture and Mechanic
Arts and the NH Agricultural Experiment Station were located at Dartmouth College in Hanover.
However, tensions between the two institutions grew, fueled by Dartmouth President Samuel
Colcord Bartlett, who considered the agricultural college and experimental farm not in keeping
with his ideas of a classical, liberal arts education, that, like most classical, liberal arts colleges at
the time, benefitted society’s elites. Although “the Dover Daily Democrat mused that the intent
of the gift was ‘to establish a turnip yard over in Durham if the state will agree to fence it and
keep it fenced,” (Sorber, 2018, p. 111) the NH College of Agriculture and Mechanic Arts in
Durham and the NH Agricultural Experiment Station officially opened in their new location in
1893.
In his A History of Agricultural Experimentation and Research in the United States,
1607-1925, True (1937) cites E.W. Allan, who emphasized on the semi-centennial of nation’s
first agricultural experiment station, the Connecticut Agricultural Experiment Station, that the
establishment of the Hatch Act effected a substantial public policy change in the relationship
between the federal government and states regarding public funding of agricultural research. The
Hatch Act “was recognition of a joint responsibility in developing the industry of agriculture” (p.
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130). The experiment stations became the backbone of American agricultural science in the late
nineteenth and early twentieth centuries (Marcus, 1987).
The establishment of state agricultural experiment stations enshrined their original
purpose as conducting applied, scientific research to benefit the agricultural interests of a state
and inform agricultural higher education. Federal legislators and scientists played a key role as
stakeholders in these early times. As will be discussed in the next section, it would not take long
for farmers to be convinced of the vast benefits of applied scientific research in agriculture.
Early Agricultural Research at Land-Grant Universities
The Hatch Act had a substantial and rapid impact on agricultural research. Not only did it
fund research to address current and emerging agricultural issues in each state, it led to the
development of a new cooperative partnership between the United States Department of
Agriculture’s various research organizations that further expanded scientific investigations to
address the nation’s most pressing agricultural challenges (True, 1937). According to Ferleger
(1990), by the end of the first decade of the twentieth century, “thousands of field and laboratory
experiments examining almost every aspect of agriculture” had been carried out by scientists at
the nation’s state agricultural experiment stations (p. 21). The combined impact of this applied
research during this period “helped immeasurably to save a nation in distress” in the years
following the Great Depression (Eddy, 1956, p. 170).
By and large, scientists chose to focus on the most critical local and state agricultural
issues. Economic utility was an important factor in their decisions in selecting what agricultural
research to conduct, with the goal of providing useful, practical answers to farmers. For example,
field and feeding experiments in New Hampshire included studies on feeding dairy cows, steers,
and pigs; fertilizer experiments with corn, potatoes, and oats; research on the size of pieces of
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seed potatoes; investigations of the time to best cut hay; tests of sugar beets and sorghum; and
studies of fertilizers and feed for dairy cows and steers (True, 1937).
Soil and crop research at experiment stations made substantial gains during this period,
especially in new areas opened by Westward expansion, and new varieties of existing crops
benefited many regions (Eddy, 1956). For example, new varieties of sugarcane saved the
Louisiana sugarcane industry after the mosaic disease developed in existing varieties. Feterita, a
sorghum grain, grew to $16 million annual fodder crop industry in Texas. A hardy variety of
Grimm alfalfa was developed in Minnesota and adaptable in all major alfalfa-producing areas.
The soybean research fueled a $5 million a year industry in Minnesota. With poultry, new
breeding methods revolutionized the industry in Oregon, the trap nest was developed in Maine,
and day-old-chick business began in New Jersey (Eddy, 1956).
The most important discovery during this early period, which raised the profile of
experiment stations as scientific institutions of learning, was the development of the 1890
Babcock Test (Knoblauch, 1962). The test was developed by Stephen Moulton Babcock with the
Wisconsin Agricultural Experiment Station at the University of Wisconsin-Madison and set the
standard for determining butterfat content in milk (Russell, 1931). For the first time, the dairy
industry had an inexpensive, simple, quick method to determine quality and quantity of milk
based on a scientific test. Several experiment stations, including New York, New Hampshire,
and Vermont, trialed the use of the Babcock Test with their own research herds, emphasizing the
need for accurate record keeping on dairy farms (Rueber, 2015).
Although the trials demonstrated the success of the Babcock Test with the research herds,
it was success with dairy farmers that marked an important shift in the relationship between dairy
farmers and dairy scientists (Eddy, 1956; Marcus, 2015). The test allowed dairy farmers to cull
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their herds of the lesser profitable dairy cows that produced milk with lower butterfat content
(Rueber, 2015). Prior to the development of the test, the quality of breeds of cows, and thus
quality of their milk, was based on the farmer’s evaluation of the physical characteristics of the
breeds (Rueber, 2015). Not only did experiment station scientists develop and champion the
test’s use, they supported the formation of cooperative milk-testing groups in every state
(Rueber, 2015). By 1920, the average nontested dairy cow produced about 4,000 pounds of milk
and 160 pounds of butterfat each year; the average tested dairy cow produced 5,980 pounds of
milk and 246 pounds of butterfat each year (Rueber, 2015). According to Eddy (1956), as a
result of the Babcock Test’s success, farmers became more “science-minded” and scientists
became more “farmer-minded.” By promoting their scientific techniques and specialized
training, land-grant scientists had “established themselves as fundamental to dairying efforts.”
(Marcus, 2015.)
While it may appear that there was consensus early on regarding the purpose of state
agricultural experiment stations and the role of scientists, there was significant disagreement
among those who influenced the research agenda of state agricultural experiment station system
about who stations should serve and why. Farmers and journalists considered the purpose of
stations to perform experiments that the farmers could not. Others thought stations should serve
as model farms, including turning a profit. It appears the “experimental” aspect of the new
stations was lost on many advocates. “Up through World War I, experiment station workers had
to answer the criticisms of visitors who could not understand why a stand of wheat might be
dwarfed or why scores of horticultural varieties were not being seen in vigorous profusion”
(Rosenberg, 1971, p. 2). Station scientists started to push back on the idea that they were the
servants of farmers and that their research must cater to them, first and foremost (Eddy, 1956;
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Rosenberg, 1971; Kerr, 1987). The purpose of state agricultural experiment stations was being
transformed by these hidden academic specialists, who, as stakeholders in their own right, valued
more than just applied research.
Station scientists quickly realized they needed to conduct basic, fundamental research, in
addition to applied research, if they were to effectively find practical answers for the problems of
farmers (Eddy, 1956). Comments by J.M. Hamilton, president of the Agricultural College in
Montana, in 1905, illustrate the emerging tension of regarding the research agenda of public
agricultural research:
Pure science is that part which has not been put to any economic use. Applied science is
that part which has been utilized in the solution of problems and situations of life. …
Perhaps the motive furnishes the best basis for classification. Scientific research that is
carried on for the acquisition of truth only and the mere sake of extending the boundaries
of knowledge is pure science. Scientific experiment conducted with the immediate end in
view of utilizing the results in an economic problem is applied science. The factor of
utility marks a fundamental difference between them (pp. 71-72).
Station directors and scientists concerned about the “continual pressure for practical
results” (Eddy, p. 124) found a political ally in Wisconsin Congressman Henry Cullen Adams.
Adams sponsored legislation that provided additional experiment station funding for “original
researches” that, while focused on specific problems, would be broadly applicable in agriculture
(True, 1937; Rosenberg, 1964; Kerr, 1987). “Practical concerns remained paramount, but the act
recognized that nondirected original research into the principles of life was perhaps more
effective for solving problems in the long run” (Marcus, 2015, p. 6). Now scientists could choose
research problems that fell under basic scientific research, with no clear economic purpose or
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specific clientele.
Early basic research included studies of the underlying principles of disease resistance
and immunity in plants, the relationship between the character of soil and certain plant diseases,
the habits and environmental conditions that affect common pests, the toxicity of insecticides and
their physiological effects on trees and plants, the physiology and philosophy of pruning and
grafting in horticulture, the breeding of drought-resistant crops, fertilizer requirements in soils,
the relationship between soil conditions and the quality of crops, the relationship of microscopic
life of soil to fertility, the gluten content of wheat and what causes it to deteriorate, the influence
of age and individuality on metabolism in cattle, the nutritional properties of milk, and effects of
inbreeding animals (True, 1937).
The Adams Act, which passed in 1906, was an outgrowth of a maturing system of state
agricultural experiment stations and publicly funded agricultural research since passage of the
Hatch Act (Rosenberg, 1964). It also had a profound influence on experiment station research,
their scientists, and advances in science in America (True, 1937; Rosenberg, 1964). It defined
agricultural research, as well as the role of experiment stations in its pursuit. Agricultural
scientists gained respectability and recognition within their discipline. And, it elevated the
pursuit of science and advanced the emerging scientific disciplines of genetics, biochemistry, and
bacteriology. (Rosenberg, 1964). More than 50 years later, H.C. Knoblauch (1959), director of
the State Experiment Stations Division of the Agricultural Research Service, USDA, reflected on
the impact of the Adams Act and the accomplishments of experiment station scientists regarding
conducting basic research to benefit the common good writing:
In terms of the original goals for which the agricultural experiment stations were
established, they have gone far beyond the most imaginative concept of their founders.
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The station system, as developed in the United States, has made tremendous contributions
to science. Many of these have benefited not only agriculture but all mankind.
Discoveries like streptomycin and Dicumarol, for example, while growing out of
agricultural experiment station research, have advanced scientific progress in medicine.
The agricultural experiment stations provide a scientific service on many fronts. They
pioneer in fields of study the usefulness of which may not be immediately apparent, but
which may contribute to a broad advancement of knowledge. No matter how simple the
problem brought to an experiment station may appear, the scientific finding of the answer
often requires considerable basic research (pp. 1639-1640).
Because state agricultural experiment stations were able to balance the demands of farmers with
the need to conduct basic research, stations were able to mitigate political pressure, and appeal to
the benefits of academic freedom and free scientific inquiry. This resulted in a research agenda
that produced a growing body of knowledge serving both farmers and the academic community
(Kerr, 1987).
Finally, the purpose of agricultural experiment stations and their research agendas
expanded even further during this period with the passage of the Purnell Act in 1925, which
funded research about economic and social issues concerning rural agricultural life in America
(Eddy, 1956; Kerr, 1987; Kunze, 1988). The impetus for the legislation was borne out of the
devastating agricultural depression of the 1920s triggered after the end of World War I when
prices for farm products and the value of farmland sharply declined while farming costs
increased (True, 1937). Farmers and rural Americans turned to the USDA and experiment
stations for advice during these tough times, and as a result, the Purnell Act was passed to
conduct research on agricultural economics, rural sociology, and home economics (True, 1937;
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Kunze, 1988).
The purpose of experiment stations was much debated by key influencers at its inception,
a critical time that would set the research agenda for stations. During the early years of
experiment stations, the purpose of conducting applied scientific research to benefit farmers and
the agricultural community began to shift. Basic research also was necessary if scientists were
going to effectively serve the nation’s agricultural community. Scientists also were valuable
stakeholders at experiment stations, and their influence on legislation resulted in the expansion of
the scope of purpose and work at stations nationwide.
Golden Age of Research
World War II dramatically shifted the purpose and research agenda of state agricultural
experiment stations scientists and other publicly supported researchers who responded to the
immediate needs of the nation during wartime. Applied research soaring during this period, and
funding to experiment stations dramatically increased. In 1942, $900 million had been spent on
research and development; ten years later, that number was $2.9 billion. In addition, experiment
stations acutely learned about the benefits of conducting cooperative research with industry
(Eddy, 1956).
As a result of this powerful focusing event (Kingdon, 2011), the research agenda at
experiment stations shifted substantially, with scientists reorienting their studies on serving the
agricultural and rural needs of the nation during wartime, not just the needs of individual farmers
(Eddy, 1956; Kerr, 1987). Scientists conducted research affecting both commercial agriculture
and consumers, largely working to reduce farm labor through mechanical, biological, or
chemical technology to allow farmers and rural Americans to serve in the war (Kerr, 1987). The
Office of Experiment Stations estimated that 50% to 60% of the work conducted by Northeast
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stations in 1942 aided the war effort (USDA, 1943).
War-time research included developing methods to increase farm production, helping
farmers raise new and challenging crops, controlling insects and disease in plant and animal
breeding, and improving animal nutrition. Scientists also worked on new methods of food
preservation, labor-saving equipment, and ways to maintain crop yields as the nation struggled
with severe labor shortages (Eddy, 1956). Researchers worked to find substitutes for ingredients
used in commercial fertilizers, feed, and insecticides that also were in demand for war
production, and for petroleum, rubber, and seed stock, supplies of which were interrupted by the
war. Scientists investigated the best methods and materials to camouflage airfields with
vegetative cover and combat pests such as lice, ants, roaches, flies, and mosquitoes in military
camps (Kerr, 1987).
Among the most notable agricultural accomplishment during this golden era include the
development of new soybean varieties that were adaptable to regional climate and soil conditions
and could be processed by mechanical means. Scientists developed the first hybrid corn, which
has been called the “food production miracle of the twentieth century” (Eddy, 1956, p. 230). As a
result, corn yields increased by 30%, added $1 billion to the value of the nation’s corn crop, gave
the nation the equivalent of an extra full year of crop during the war, and provided an extra
thirty-five pounds of pork for every person in the country (Eddy, 1956).
Finally, the New Jersey Agricultural Experiment Station discovered streptomycin in
1943, a revolutionary drug used to treat a number of diseases, including tuberculosis, tularemia,
plague, influenzal meningitis, bacteremia, and virulent urinary tract infections (Eddy, 1956). The
discovery was made following early research conducted on soil microorganisms fifty years
earlier, underscoring the important purpose of stations to carry out basic as well as applied
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research.
Following World War II, the country experienced revolution in federal science policy
that led to the creation of the National Science Foundation and a substantial increase in public
research funding. Former MIT Dean Vannevar Bush was tapped by President Roosevelt to
evaluate America’s commitment to scientific research (a politics stream). In 1945, Bush
submitted his report, Science – the Endless Frontier, to President Truman. The report (a problem
stream) outlined a new federal science policy that recommended federal funding for the sciences
and basic research to be overseen by what would become the National Science Foundation as
well as increased research funding for other federal agencies conducting basic research in
partnership with universities (Graham and Diamond, 1997).
Public sentiment, which can play an important role in agenda setting, (Kingdon, 2011),
was especially positive regarding the nation’s public agricultural scientists and their impact on
helping the country win the war. Americans saw that the advances made by scientists and the
technology they developed could lessen the world’s problems (Kerr, 1987). “The esteem
accorded agricultural science directly benefitted the state experiment stations in two major ways:
a whole new generation of young scientists was attracted to public research and public financial
support increased dramatically” (Kerr, 1987, p. 95). Station scientists broadened their research
agenda even further to address global issues. Organized, basic research was emphasized, and
scientists gained access to new tools such as the electron microscope and radioactive isotopes.
These new tools allowed scientists to expand investigations of organ function in animals, plant
and animal nutrition, and the chemical-physical relationships in soils and crops (Eddy, 1956).
In 1957 during the Cold War, the academic research community experienced yet another
focusing event providing a window of opportunity (Kingdon, 2011) that transformed federal
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funding and their research agendas for years: the Soviet Union launched Sputnik and with it,
alarm bells in America that set off a wave of federal research funding in several areas, including
basic research. “The post-Sputnik surge of federal research funding had indisputably inaugurated
a golden age for academic science” (Graham, 1997, p. 34). For state agricultural experiment
stations, this translated to a 66% increase in funding from 1955 to 1960, from $19.1 billion to
$31.8 billion (Kerr, 1987).
1960s and 1970s: Shifting Attitudes about Agricultural Research
Experiment station scientists continued to work on pressing agricultural issues by
conducting applied and basic research. However, the high status of agricultural research began to
wane with key stakeholders within land-grant universities, which by the 1960s had extensive,
expansive, diverse research enterprises. “Agriculture became just another unit on campus, with a
corresponding drop in status of experiment stations in the overall administrative hierarchy of the
institutions” (Kerr, 1987, p. 108) And with the number of nation’s farmers decreasing, supporters
of publicly funded agricultural research began to increasingly argue that their work largely
benefitted consumers who enjoyed cheap and abundant food courtesy of agribusiness (Danborn,
1992). With consumers not a dependable source of support for agricultural research, public
researchers increasingly turned to an emerging stakeholder—agribusiness—for political and
financial support (Danborn, 1992).
This led to increased questions from competing groups of stakeholders, such as
journalists and activists, about the motivations of public scientists and the reasons for conducting
their research. Was it to benefit the nation broadly or were private interests such as corporate
agriculture now the chief beneficiaries? “Within a few years, the agricultural research system
moved from being a revered institution, as little questioned as apple pie or motherhood, to an
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embattled giant assailed by enemies from without and undermined by critics within” (Danborn,
1992, p. 102).
Public attitudes regarding the benefits of advances in agricultural research made during
the Golden Era also began to shift as more Americans began to understand the environmental
and social costs of previous discoveries (Ruttan, 1982). McMath (2015) captures this shift:
The national mood was shifting from one of unquestioning faith in experts to a growing
distrust of those whose expertise had seemingly failed, whether it was economists who
predicted unending growth or scientists who promised that the chemicals we depend upon
were safe, effective, and affordable (p. 292).
Two books published during this period illuminate the recognition of these problems and reflect
the shift in national mood and growing concern regarding public agricultural research. The books
also wielded considerable influence on public opinion, tamping down the positive sentiments
experiment stations and public scientists had experienced during the previous decades.
Published in 1962, Rachel Carson’s Silent Spring criticized agriculture and agricultural
research for ignoring the nation’s environmental and ecological concerns (Kerr, 1987). The book
focused on how pesticides, especially DDT, had created widespread environmental damage that
not only negatively impacted nature but the nation’s food systems. Developed as a collaboration
between two stakeholder groups, public scientists and the chemical industry, DDT (dichlorodiphenyl-trichloroethane) was the first of the modern synthetic insecticides and was used to
combat malaria, typhus, and the other insect-borne human diseases. It also was effective for
insect control in crop and livestock production, institutions, homes, and gardens (Kerr, 1987;
EPA, n.d.). This included its highly effective use to control the cotton boll weevil, an invasive
pest that spread through the South and devastated the U.S. cotton industry, causing widespread
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economic and social changes in areas dependent on the crop (Kaplan, 2003). It has cost the
cotton industry more than $23 billion in economic losses (APHIS, 2013). It is considered one of
the most destructive pests ever in the United States, and at one point, more than 40% of all the
agricultural insecticides in the nation were used to control it (Buchanan, 2016; Kaplan, 2003).
“Many experts consider the boll weevil second only to the Civil War as an agent of change in the
South” (Kaplan, 2003, p. 5).
However, the publication of Silent Spring and the publicity following it would not only
serve as a focusing event for the nation on the damage caused by synthetic pesticides such as
DDT, it would serve as “an indictment of the 1950s” and how scientists had sought to “dominate
nature through chemistry, in the name of progress” (Griswold, 2012, para. 15). Vocal
environmental groups and media attention about pesticides, combined with congressional
pressure and conflicting scientific evidence, led the USDA to ban DDT in 1970 (Nownes, 1991).
The issues raised by Carson would expand to food safety, nutritional quality, animal rights, and
energy sustainability (Danborn, 1992). Interestingly, experiment station scientists in Alabama
provided some of the research that Carson used to support her scientific claims about DDT
(McMath, 2015).
A decade later in 1972 Jim Hightower, who founded the public interest organization the
Agribusiness Accountability Project in 1970, published his scathing book Hard Tomatoes, Hard
Times: The Failure of the Land Grant College Complex. Hightower was among those who
rebuked agricultural researchers at land-grant universities as being more focused on working to
increase agricultural productivity, which he perceived served a particular set of stakeholders -agribusiness and large farming operations--and not on the independent family farmer, workers,
and consumers. He was particularly critical of agricultural research to improve more efficient
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farming through mechanization:
Who then benefits from mechanization research? The largest-scale growers, the farm
machinery and chemical input companies and the processors are the primary
beneficiaries. Big business interests are called upon by land-grant staffs to participate
directly in the planning, research and development stages of mechanization projects. The
interests of agribusiness literally are designed into the product. No one else is consulted.
… Machinery companies such as John Deere, International Harvester, Massey-Ferguson,
Allis-Chalmers and J. I. Case almost continually engage in cooperative research efforts at
land grant colleges. These corporations contribute money and some of their own research
personnel to help land grant scientists develop machinery; in return, they are able to
incorporate technological advances in their own products. In some cases they actually
receive exclusive license to manufacture and sell the product of tax-paid research
(Hightower, 1972, pp. 17-18).
Hightower (1972) called on land-grant university researchers to “get out of the comfortable
chairs of corporate board rooms and get back to serving the independent producer and the
common man of rural America” (p. 22).
As a result of this public sentiment, in the late 1960s and early 1970s experiment stations
began to shift their research agendas to conduct more investigations on natural resources such as
soil, water, environmental pollution, forestry, and wildlife the primary beneficiaries. These
scientists also began “pioneering the new fields of agroecology and conservation biology”
(McMath, 2015, p. 293). Nutrition, food safety, and rural development also garnered greater
attention by public agricultural scientists (Kerr, 1987). In addition, the sustainable agriculture
movement was born, bringing together experiment station scientists, farmers, environmentalists,
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and others who generally thought agriculture should be “ecologically sound, economically
viable, and socially responsible” (McMath, 2015, p. 294). “These shifts toward research related
less to producers and more to consumers were slight, but they did indicate that the agricultural
experiment stations were sensitive to the calls for more socially responsible investigations”
(Kerr, 1987, pp. 124-125).
This shift to more environmentally responsible agricultural research further illustrates
how scientists have modified their research agenda to respond to the stakeholder concerns of the
time. A change in the management of the devastating boll weevil offers a glimpse of this theory
in action. In the 1970s, state agricultural experiment station researchers at Texas A&M,
Louisiana State University, and Mississippi State University partnered with the USDA
Agricultural Research Service’s Boll Weevil Research Laboratory and others as part of the Boll
Weevil Eradication Program to research how to manage and eradicate the pest. Together,
researchers developed a two-pronged management effort: an effective, inexpensive detection trap
and a pheromone lure (Kaplan, 2003). The boll weevil has been eradicated from more than 98%
of 15 million acres in the Boll Weevil Eradication Program and all cotton-producing states,
except for part of Texas. (APHIS, 2013). “Though this research has been a major factor in
returning cotton to profitability, an added significant benefit is the release of fewer insecticides
into the environment in order to control this pest” (Buchanan, 2016, p. 120).
1980s: Bayh-Dole Act and Private Influences
In 1980, Congress passed the Bayh-Dole Act, which, for the first time, allowed
universities to patent the results of federally funded research. The act had a profound impact on
public research universities and their funding streams. In the nearly 20 years after the passage of
the act, industry funding for academic research grew at an annual rate of 8.1%, reaching $1.9
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billion in 1997. Before Bayh-Dole, universities produced about 250 patents a year, many of
which were never commercialized. In 1998, universities generated more than 4,800 patent
applications (Press, E. & Washburn, J., 2000).
The Bayh-Dole Act resulted in renewed concerns about the influence of private industry
and academic capitalism on public agricultural research. The case of the University of Berkeley’s
agreement with Novartis illustrates these concerns. In 1998 the University of CaliforniaBerkeley’s Plant and Microbial Biology Department entered into an agreement with the Novartis
Agricultural Discovery Institute, a research arm of Swiss multinational pharmaceutical and
agribusiness company Novartis (now Syngenta). As part of the 5-year deal, Novartis would
provide $25 million in unrestricted funds to the department in the College of Natural Resources
to support general, nontargeted research. Novartis also said it would fund individual research
projects, and provide patented, proprietary databases, technology, and research tools. In
exchange, members of Novartis’ would have seats on the committees managing the relationship
between the two entities and overseeing the research program (UC Berkeley, 1998).
However, the breadth of Novartis’ invention rights outlined in the agreement raised
eyebrows on campus. Novartis had the first right to negotiate a license on a portion of the
patentable discoveries made by any faculty member in the Plant and Microbial Biology
Department laboratories. In addition, Novartis had free non-exclusive access to any inventions
made by a university employee that result from the use of Novartis’ proprietary bioinformation
database (UC Berkeley, 1998). Not only were Berkeley faculty concerned about the details of the
agreement, they also were concerned about the shifting role of private industry in scientific
research at public universities (a problem stream):
The broader concerns that became intertwined with UCB-N (University of California,
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Berkeley-Novaris agreement) revolved around the appropriate role of industry in a public
university and the kinds of research it should undertake. These concerns reflect a more
general crisis and set of transformations that are taking place in higher education
throughout the United States regarding what is public, what is private, and the
appropriate relation between the two. Much of the opposition to UCB-N was rooted more
generally in debates over the ‘privatization’ of things that were once public—whether
ecological, personal, cultural, or spatial. For many critics of the agreement, industry
involvement with public universities, and with biotechnology research in particular,
represents the increasing encroachment of the private on the public sphere. … For many
critics of the agreement, research on biotechnology goes against the land grant and public
missions of the university because it largely serves international agribusiness
corporations rather than the people of California (Rudy, 2007, p. 80, 81).
In 2004, the Institute for Food and Agricultural Standards at Michigan State University
released the results of an external review it conducted about the research agreement. The study
found that direct impacts of the agreement on the university were minimal, and many of the
initial fears such as those about Novartis’ potential influence on research focus and intellectual
property rights, did not materialize. In addition, the financial benefits from patents and
intellectual property were not realized. However, the “agreement highlighted the crisis-ridden
state of contemporary public higher education in California, in Land Grant institutions, and
across the country” (Busch, 2004, p. 13).
The controversy highlights the dynamic that underlies the struggle between basic and
applied research in agricultural science and perennial discussions about the varying stakeholder
groups it should serve. It also highlights the fluidity of perceived purposes of public agricultural
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research, and the necessity to be mindful of the original public roles of experiment stations and
land-grant universities. In this case, the external advisory committee made several
recommendations to Berkeley, including reexamining core commitments to determine the
appropriate the role of a land-grant university today (Rudy, 2007). This reflective process will
continue to grow in necessity as the perceived purposes of state agricultural experiment stations
are influenced by technological advances that open up new research opportunities and
quandaries, decreased public resources, increased private funding, and growing pressure from
stakeholders concerned about the world’s most pressing agricultural, natural resources, and
environmental matters.
State Agricultural Experiment Stations Today
Today, there are more than 600 state agricultural experiment stations and branches in the
United States at land-grant institutions that serve the unique needs of their states (Pearson, 2015).
Federal and state funding provide support for a broad array of agricultural scientific research at
the local, state and national level. The scope of the research includes soil and water conservation
and use; plant and animal production, protection, and health; processing, distribution, safety,
marketing, and utilization of food and agricultural products; forestry, including range
management and range products; multiple use of forest rangelands, and urban forestry;
aquaculture; home economics and family life; human nutrition; rural and community
development; sustainable agriculture; molecular biology; and biotechnology (USDA, The Hatch
Act of 1887). “Agricultural experiment stations are excellent examples of how states have
implemented federal policy such as the Hatch Act to meet the needs of individual states”
(Pearson, 2015, p. 4).
The purposes, scientific research priorities, and federal funding for state agricultural
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experiment stations are set by the National Institute for Food and Agriculture (NIFA), which was
created by the Food, Conservation, and Energy Act of 2008, also known as the 2008 Farm Bill.
Part of the USDA and housed within the USDA’s research, education, and economics area,
NIFA invests in and advances agricultural research, education, and extension to help solve
national challenges in agriculture, food, the environment, and communities. The agency partners
with land-grant universities, government, private organizations, and nonprofit organizations to
provide solutions to those who need them.
Broadly NIFA has outlined six overarching purposes for state experiment station
research, which are based on more specific NIFA priority science areas. (See Appendix C for
more detailed description of NIFA science priorities for state agricultural experiment stations.)
The priorities, set by the Farm Bill (2014), are:
● Advance the competitiveness of American agriculture.
● Bolster the U.S. economy.
● Enhance the safety of the nation’s food supply.
● Improve the nutrition and well-being of American citizens.
● Sustain natural resources and the environment.
● Build energy independence.
However, today private funding for agricultural research and development far exceeds
public support, which has been declining. In 2013, $16.3 billion was spent on food and
agricultural research and development. Of that, federal and state funding accounted for $3.8
billion. The remainder largely was from the private business sector (Clancy, 2016). This trend of
increases in private food and agricultural research and development and decreases in public food
and agriculture research development is demonstrated in the following graph from the USDA
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Figure 1: Food and Agricultural Research and Development (R&D) Funding, Real (InflationAdjusted) Dollars, 1970-2015

Economic Research Service.
According to the USDA’s Economic Research Service, between 1970 and 2008, the total
amount food and agricultural research and development conducted in the United States by the
public scientists was around 50%. By 2013, that share had fallen to under 30%. This drop-off
was due to a decline in government spending on public agricultural research and development as
well as an increase in private sector research and development spending (Clancy, 2016).
The American Association for the Advancement of Science found that federal research
and development funding has declined to almost $140 billion a year in 2015 from a 2010 peak of
about $160 billion (Jahke, 2015). Crow and Dabars (2012) have sounded a dire warning stating
that these federal research and development cuts have resulted in American research universities
losing their “adaptive capacities” while, at the same time, other nations are investing more in
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Figure 2: U.S. Public Sector Funding for Agricultural R&D Falls as Spending by China and
India Rises

their higher educational institutions. U.S. research-intensive institutions of higher education rely
on billions of dollars in sponsored research funding from many federal agencies, including the
National Science Foundation, National Institutes of Health, and the U.S. Department of
Agriculture. The chart that follows from the USDA’s Economic Research Service shows how
other nations, such as China and India, have been making public investments in agricultural
research and development while investments by the United States have been decreasing.
Scientists also face increasing political intervention regarding funding and support for
their research. Bok (2013) explains how President George W. Bush curtailed virtually all
federally funded research on stem cell research during his tenure because it was at odds with his
evangelical Christian faith and other elected officials. Rhodes (2001) described how members of
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Congress have come to see federal funding for academic research to enrich their districts and
curry favor with voters. Sztompka provides a downright depressing description of this political
interference, stating “the scientific community has been penetrated by politicians, administrators,
marketing experts, lobbyists, all of whom are moved by different interests and different values
than the disinterested pursuit of knowledge” (Sztompka, as cited in Bok, 2013).
Given the amount of private research funding available, some may ask why the United
States even needs to provide public funding for agricultural research at state agricultural
experiment stations (Danborn, 1992; Fuglie, 2012; Buchanan, 2016). Why not let private
stakeholders, such as those in industry, at foundations, and with farming organizations, fund
agricultural research at land-grant universities? Is public financing of agricultural research worth
the cost? Stakeholders who ask these questions, perhaps state legislators facing budgetary
constraints or taxpayers feeling economically crunched, do not appear to perceive value in the
work of stations.
Supporters of continued public funding of agricultural research such as institutional
stakeholders, conservationists, environmentalists, and those concerned with critical global issues
such as climate change and food insecurity argue that publicly funded agricultural research
provides value that privately funded agricultural research, motivated by profits, does not. For
many of these stakeholders, the very survival of the planet depends on these public scientists.
Buchanan (2016) outlines a number of research areas under the umbrella of a common goods
purpose: soil fertility and quality, pollinator health, energy efficiency, nitrogen fixation, carbon
dioxide mitigation, water conservation, pest resistance in plants and livestock, selective plant
breeding for drought tolerance and higher yields.
Kerr (1987) argues that one indicator of the benefits of public agricultural research and
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investment are productivity gains by the nation’s farmers. By the end of the 1970s, a single
farmer provided for the food needs of seventy-eight other people, compared with only six other
people at the turn of the century. From 1868 to 1926, the annual rate of return on productivity
gains from public investments was 65%. That figure increased to between 95 and 110% from
1927 to 1950. Fuglie (2012) and his colleagues point out that public universities and other public
research organizations have improved genetic resources, genomic information and molecular
tools, through basic research, upon which the private sector depends. Public universities also
train the next generation of science and technology workers.
Supporters of publicly funded agricultural research also point out that public investments
also pay real dividends in terms of innovations that spur agricultural growth. The USDA’s
Economic Research Service found that total factor productivity (TFP) is a good indicator of
technological change. According to the USDA, total factor productivity measures the efficiency
with which all inputs (land, labor, capital, and materials) are combined to produce total outputs
(all crop and livestock commodities). In U.S. agriculture, growth in total factor productivity is
nearly synonymous with growth. Between 1948 and 2008, the average annual growth rate in U.S.
agricultural output was 1.58%, and the average annual growth rate in total factor productivity
was 1.52%. As a result, total agricultural output in 2008 was 2.5 times that of 1948 (Heisey,
2011).
According to the USDA, growth in total factor productivity is strongly associated with
the adoption of new technologies that raise yields or lower costs. And public investment in
agricultural research and development is a major source of new agricultural technology; it also
complements (raises returns to) other productivity-enhancing activities like extension, education,
infrastructure, and private research and development (Heisey, 2011). Technological innovation is
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expensive, and agricultural companies that conduct private research and development may not
invest in technologies that have no or little commercial value. Private companies also tend to
invest in technologies that they can patent or protect through intellectual property boost profits
(Clancy, 2016).
Scientists whose research is funded by public money are concerned about more than just
making money and an economic return on investment. Often, they are driven by the
environmental and social benefits of their research (Clancy, 2016). The USDA’s Economic
Research service found that there is extensive economic research indicating a substantial social
return on investment from publicly funded agricultural research and development in relation to
other public and private investments. This social rate of return includes measuring the economic
benefits to farmers, gains to consumers (such as more abundant food lower prices), and benefits
to society at large, such as improved environmental or human health. According to the
researchers, public agricultural research and development has a social rate of return of 20 to
60%, with a median rate of return of 40% (Clancy, 2016).
Who has been awarded Nobel Prizes—arguably considered the most prestigious
recognition of advancement in the sciences and humanities—underscores the impact of federal
science policy and public research funding. Scientists born in the United States have won more
Nobel Prizes—258—than scientists from any other country (Nobel Laureates and Country of
Birth date?). The United Kingdom comes in at a distant second with 80 Nobel Prizes. However,
only twenty-six of these 258 Nobel Prizes recognizing scientists born in America were awarded
prior to 1945. Moreover, of the top 10 universities producing Nobel Prize winners globally,
seven are American research universities: Stanford University, Columbia University, University
of California at Berkeley, Princeton University, University of Chicago, University of California
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at Santa Barbara, and the Massachusetts Institute of Technology (Bothwell, 2015).
Finally, Buchanan (2016) makes the case that both public and private research are
complementary functions, and neither can effectively perform the vast amount of agricultural
research in demand alone. Whether conducting research in conjunction with industry or on their
own, public research organizations such as state agricultural experiment stations should
periodically review their mission and theories in action regarding their purpose and value. This
research aims to further that understanding for the directors of state agricultural experiment
stations today.
Summary
The perceived purpose and value of state agricultural experiment stations has shifted
since their inception in response to active and hidden actors, national crises, and swings in the
public mood. These original research centers primarily at the nation’s land-grant institutions
were formally created in 1887 at the behest of federal lawmakers and farmers who equated the
nation’s prosperity with that of agriculture. Their original charge was to conduct applied
scientific research to benefit farmers, producers, and growers. Those tasked with carrying out
such research soon became stakeholders in their own right and persuaded federal policymakers
to fund basic scientific research, which they considered essential to fulfilling the mission of
stations. Thus, the purpose of experiment stations evolved to reflect the needs of agriculture.
That basic research, combined with applied research, led to discoveries that would become
essential to the survival of American agriculture. Stakeholders such as farmers and those with
farming associations who may not have been completely on board with the expanded purpose of
experiment stations soon realized its immense value.
World War II would result in another major shift in the purpose of experiment stations as
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scientists responded to the demands of federal stakeholders and the nation to conduct research
that directly benefitted the war effort. The long-term environmental consequences of this wartime research would again shift the purpose of experiment stations in the 1960s and 1970s, with
scientists tasked with making amends for conducting research that polluted water, land, and air.
The public mood was swayed by conservationists, environmentalists, and others who demanded
those responsible for environmental damage be held to account. Again, the purpose of
experiment stations expanded to include environmental and conservation research.
The shine of the golden years of public research had diminished, and with it, decreases in
federal funding for public research. As public research funding waned, public scientists
developed new stakeholder relationships with agribusiness and private industry. Federal
legislation in the 1980s allowed public universities to look for new revenues from intellectual
property. Stakeholders, including many within the academy, raised concerns about whether these
changes would shift the purpose of public research away from serving the common good.
The purpose of state agricultural experiment stations is fluid, everchanging to address the
most pressing issues of the time. Today, those issues include climate change, food insecurity,
greenhouse gases, energy insufficiency, and environmental degradation. Stakeholders play a key
role in telegraphing these shifts. Thus, it is critical that state agricultural experiment stations
clearly understand their purposes and who values them today to remain relevant and conduct
informed research.
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Chapter Three: Methodology
Purpose and Research Questions
This mixed-methods, quasi-quantitative research study assessed the purpose and value of
state agricultural experiment stations today as perceived by a sample of 59 directors of the state
agricultural experiment stations founded at land-grant universities created by the Morrill Act of
1862 and established by the Hatch Act of 1887. Specifically, this study was a convergent parallel
mixed methods design that reflected quantitative and qualitative analyses. It was primarily a
quantitative research study but included several open-ended, short-answer questions. This
approach was employed to allow respondents to provide more depth and context regarding their
perceptions of the purpose and value of their state agricultural experiment stations. However, it
did not reflect all the elements of a qualitative analysis such as member checking. The research
questions that guided this study are:
1. What do state agricultural experiment station directors perceive as the overarching
purpose(s) of state agricultural experiment stations today?
2. Do state agricultural experiment station directors perceive that the purpose(s) of state
agricultural experiment stations differ by region?
3. Do state agricultural experiment station directors perceive the work of agricultural
experiment stations is valued by specific stakeholder groups?
4. Do state agricultural experiment station directors perceive stakeholder groups value the
work of agricultural experiment stations differently depending on region?
5. Do state agricultural experiment station directors perceive stakeholder groups value the
work of agricultural experiment stations differently depending on the size of the
experiment station, with size measured by total annual budget?
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A quasi-quantitative study using web-based survey was chosen for several advantageous
reasons, which Fowler (2014, p. 70-73) outlines:


The unit cost of data collection is low.



There is a potential for a high speed of returns.



It provides time for thoughtful answers, checking records, and consulting with
others.



Questions can be asked with long or complex response categories.



Similar questions can be asked.



The collection of sensitive data may be more valid since the respondent does not
have to share the answers with an interviewer.



A computer can follow complex question skip patterns that are difficult to follow
using paper surveys.



Information from previous questions can be considered when developing the
sequence of asking questions.



The computer can identify inconsistent data and reconcile it at data collection.

This study was conducted in six stages. First, the survey instrument was developed by the
researcher, reviewed by her dissertation committee, and modified based on their feedback.
Second, the survey instrument and overarching goals of the research project were reviewed by
the director of the New Hampshire Agricultural Experiment Station (who was excluded from the
survey). Modifications to the language of the survey instrument were made based on the
director’s feedback. Third, the penultimate instrument was reviewed by the researcher’s
committee chair and the director of the UNH Survey Center. Fourth, the survey was pilot tested
via Qualtrics by the four directors of the regional associations of state agricultural experiment
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station directors. Their feedback and recommendations were incorporated into the final survey
instrument, which was again reviewed by the researcher’s committee chair and director of the
UNH Survey Center. Fifth, the final survey instrument was emailed to 104 respondents
representing 59 of the 60 state agricultural experiment stations at land-grant universities founded
in 1862. Respondents were drawn from the directories of the four regional state experiment
station association websites (North Central, Northeastern, Southern, and Western). The number
of respondents exceeded the number of directors because most of these online directories listed
multiple directors for the same experiment station. In addition, several directories were out of
date. In numerous instances, respondents emailed the researcher after receiving the survey to
provide the name and contact information for the new director. In only two instances did the
researcher receive duplicate responses from the same state agricultural experiment station. In
these cases, the respondents were queried for clarification regarding which response to include in
the analysis. Thirty-six responses from 59 state agricultural experiment stations were received
for a 61% response rate. Sixth, the data was analyzed statistically using SPSS to investigate
overall sample-level perceptions of the purpose and value of state agricultural experiment
stations and differences the relationships of the perceived purpose and value depending on
regional location and size of experiment station.
Respondents and Setting
Fifty-nine directors of the state agricultural experiment stations at 1862 land-grant
institutions were surveyed via a matrixed, web-based electronic survey instrument. The final
sample included 36 of the directors of the 59 state agricultural experiment stations as of January
2019. The total population of directors is 60, but the director of the New Hampshire Agricultural
Experiment Station was omitted to avoid a potential conflict of interest. He participated in
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reviewing and providing feedback on the survey prior to administration and is the researcher’s
supervisor. Each director was offered incentives to complete the survey, such as customized
regional research summaries and the final report, in the recruitment email.
The identities of the population directors of state agricultural experiment stations were
obtained using online directories of the four regional state experiment station director
associations as outlined by the Experiment Station Committee on Organization and Policy,
which is the governing body of the Experiment Station Section of the Association of Public and
Land-Grant Universities Commission on Food, Environment, and Renewable Resources, Board
on Agriculture Assembly (Experiment Station Committee on Organization and Policy, APLU).
The four regional associations are the North Central Regional Association of State Agricultural
Experiment Station Directors (NCRA), Northeast Regional Association of State Agricultural
Experiment Station Directors (NERA), Southern Association of State Agricultural Experiment
Station Directors (SAAESD), and Western Association of State Agricultural Experiment Station
Directors (WAAESD). (See Appendix A for complete list of member stations.)
The use of a matrixed, web-based electronic survey instrument eliminated the need for
physical facilities and questioner training, reducing data collection time. This also has been
found to increase the response rate (Fraenkel & Wallen, 1996; Kotler & Fox, 1985; Suskie,
1992).
Survey Instrument
The final survey instrument regarding the purpose and value to specific stakeholders of
state agricultural experiment stations today was based on the perceptions of the directors of state
agricultural experiment stations at land-grant institutions created by the Morrill Act of 1862.
The survey questions on the purpose of state agricultural experiment stations were
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anchored in the current federal goals set by NIFA for state agricultural experiment stations as
well as state and institution-focused purposes of agricultural experiment stations. Questions
regarding stakeholder groups focused on farmers, growers, and producers; state legislators and
policymakers; governor; congressional delegation; USDA leadership; institutional leadership;
chancellor and trustees; faculty; students; and the public. The survey was administered via
Qualtrics beginning January 15, 2019, in an email to 104 respondents with a link to the survey.
The initial email resulted in 15 responses. A follow-up email with the survey link was sent to 86
respondents on Jan. 22, 2019. The second email resulted in 14 responses. A third email with the
survey link was sent to 68 respondents on Feb. 4, 2019. The third email resulted in 10 responses.
Finally, several personal emails were sent to encourage participation. These emails resulted in
four more responses, for a total of 41 responses. Two duplicate responses from the same
institutions were removed after the researcher consulted with the respondents at each institution
regarding which response to include in the survey. In addition, three respondents opened the
survey but did not answer questions. Qualtrics automatically recorded these as responses; they
were removed. The final analytical survey sample was 36.
The number of respondents exceeded the number of state agricultural experiment stations
because of the wide range of administrative structures of state agricultural experiment station
organizations and multiple contacts listed in the regional state experiment station director
associations online directories. In several cases, respondents emailed the researcher to let her
know they had taken the survey or to direct her to the most appropriate person to do so. As
Pearson and Atucha (2015) state:
In some states, agricultural experiment stations are administratively unique entities. In
other states, experiment stations are highly integrated into colleges such as the college of
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agricultural sciences of land-grant universities. The organizational structure of
agricultural experiment stations varies by necessity in order to meet the unique needs
found in each state. Many factors, including the size of the land-grant university, the size
and kind of agriculture in a particular state, and the political history of a state have
influenced how experiment stations are structured and administered (p. 4).
Variables
Independent/Predictor Variables
This study includes several independent/predictor variables. Two are pertinent to the
research questions:


Regional location of the state agricultural experiment station, a categorical variable
defined by which of the four regional experiment station associations in which a station
resides: North Central, Northeastern, Southern, and Western.



Size of the experiment station, an interval variable as measured by the total annual
budget: small station=>$5 million, small to medium station=$5 million to $10 million,
medium station=$10 million to $15 million, medium to large station=$15 million to $20
million, and large station=<$20 million.

These variables are designed to discover whether geographic characteristics and the size of an
experiment station play a role in how the directors of state agricultural experiment stations
perceive the purposes of their experiment stations and the value that specific stakeholders hold of
their research organizations. Other independent/predictor variables are included to provide
further insights regarding perceptions of the purpose and value of state agricultural experiment
stations today. They include the number of years served as the director of the state agricultural
experiment station, number of years affiliated with a state agricultural experiment station as both
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a researcher and director, number of farms/facilities operated by the state agricultural experiment
station, total amount of federal support received, and total amount of state support received.
Dependent/Outcome Variables
There are two dependent/outcome variables: perceived purpose of the state agricultural
experiment station today and perceived value held by stakeholders. Respondents were provided
15 perceived purposes of state agricultural experiment stations to consider. They also assessed
their perceptions of how 13 unique stakeholder groups and individuals valued their state
agricultural experiment station. These 15 purposes and 13 unique stakeholder groups are outlined
below in the survey questions.
Survey Questions
Table 1: Demographic Information
Question
In what region is your state agricultural
experiment station located, as defined by your
regional association?
Years as state agricultural experiment station
director.

Years affiliated with a state agricultural
experiment station as both a researcher and
director.
Number of facilities/farms operated by your
state agricultural experiment station. (e.g.
dairy farm, horticultural farm, greenhouse)
Total annual budget of your state agricultural
experiment station, including federal, state,
and university funding.

Possible Responses
Northeastern
North Central
Southern
Western
Less than 3 years
3 to 5 years
5 to 8 years
7 to 10 years
More than 10 years
Less than 3 years
3 to 5 years
5 to 8 years
8 to 10 years
More than 10 years
Less than 5
5 to 10
10 to 15
15 to 20
More than 20
Less than $5 million
$5 million to $10 million
$10 million to $15 million
$15 million to $20 million
More than $20 million
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What is the total amount of federal support
you generally receive each year for YOUR
state agricultural experiment station,
including Hatch, Hatch Multistate, and
McIntire-Stennis?
What is the total amount of state support you
generally receive each year for YOUR state
agricultural experiment station?

Fill in.

Fill in.

Alignment of Survey Questions with Research Questions
Table 2: What do state agricultural experiment station directors perceive as the overarching
purpose(s) of state agricultural experiment stations today?
Question
Possible Responses
I believe the purpose of MY state agricultural Strongly agree
experiment station is to advance the
Agree
competitiveness of American agriculture.
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
I believe the purpose of MY state agricultural Strongly agree
experiment station is to bolster the U.S.
Agree
economy.
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
I believe the purpose of MY state agricultural Strongly agree
experiment station is to enhance the safety of Agree
the nation’s food supply.
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
I believe the purpose of MY state agricultural Strongly agree
experiment station is to improve the wellAgree
being of American citizens.
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
I believe the purpose of MY state agricultural Strongly agree
experiment station is to sustain natural
Agree
resources and the environment.
Agree somewhat
Disagree somewhat
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I believe the purpose of MY state agricultural
experiment station is to build energy
independence.

I believe the purpose of MY state agricultural
experiment station is to serve the state by
conducting research that has a direct impact
on addressing critical agricultural issues in
my state.
I believe the purpose of MY state agricultural
experiment station is to conduct basic
scientific research, regardless of potential
real-world value or direct impact on critical
agricultural issues.
I believe the purpose of MY state agricultural
experiment station is to help improve the
economic bottom line for farmers, producers,
and growers in my state.

I believe the purpose of MY state agricultural
experiment station is to provide research and
educational opportunities for graduate and
undergraduate students.

I believe the purpose of MY state agricultural
experiment station is to support independent
faculty research.

Disagree
Strongly disagree
Don’t know/Not applicable.
Strongly agree
Agree
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
Strongly agree
Agree
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
Strongly agree
Agree
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
Strongly agree
Agree
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
Strongly agree
Agree
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
Strongly agree
Agree
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
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I believe the purpose of MY state agricultural
experiment station is to support the state’s
agricultural economy broadly.

I believe the purpose of MY state agricultural
experiment station is to provide intellectual
property revenue opportunities for the
university.

I believe the purpose of MY state agricultural
experiment station is to educate the public
about agricultural issues in my state.

I believe the purpose of MY state agricultural
experiment station is to provide research that
influences agricultural policy-making
decisions.

In your opinion, what do you believe are the
three main purposes of YOUR state’s
agricultural experiment station and why?
Please rank what you believe are the top five
overarching purposes of YOUR state
agricultural experiment station today, with 1
being the top, most important purpose. Only
five selections can be made, and a ranking can
be used only once.

Strongly agree
Agree
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
Strongly agree
Agree
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
Strongly agree
Agree
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
Strongly agree
Agree
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
Fill in.
Advance the competitiveness of American
agriculture.
Bolster the U.S. economy.
Enhance the safety of the nation’s food
supply.
Improve the nutrition and well-being of
American citizens.
Sustain natural resources and the
environment.
Build energy independence.
Serve the state by conducting research that
has a direct impact on addressing critical
agricultural issues in my state.
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Is there anything you would like to add
regarding what you consider the overarching
purpose of YOUR state agricultural
experiment station today
Would you say the purpose of YOUR state
experiment station today is:

Is there anything you would like to add
regarding what you consider the
public/private purpose of YOUR state
agricultural experiment station today?

Conduct basic scientific research, regardless
of potential real-world value or direct impact
on critical agricultural issues.
Help improve the economic bottom line for
farmers, producers, and growers in my state.
Provide research and educational
opportunities for graduate and undergraduate
students.
Support independent faculty research.
Support the state’s agricultural economy
broadly.
Provide intellectual property revenue
opportunities for the university.
Educate the public about agricultural issues in
your state.
Provide research that influences agricultural
policy-making decisions.
Fill in.

Mostly a public purpose.
Somewhat a public purpose.
Equally a public and private purpose.
Somewhat a private purpose
Mostly a private purpose.
Fill in.

Do state agricultural experiment station directors perceive stakeholder groups value the work of
agricultural experiment stations differently depending on region?
This research question is assessed using the answers above but analyzed using the
regional variable stated in the Table 1: Demographic Information.
Table 3: Do state agricultural experiment station directors perceive the work of agricultural
experiment stations is valued by specific stakeholder groups?
Question
Possible Responses
I believe farmers, producers, and growers
Strongly agree
recognize the value of MY state agricultural
Agree
experiment station.
Agree somewhat
Disagree somewhat
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I believe my state agricultural commissioner
recognizes the value of MY state agricultural
experiment station.

I believe state legislators and policymakers
recognize the value of MY state agricultural
experiment station.

I believe my state’s governor recognizes the
value of MY state agricultural experiment
station

I believe my state’s federal congressional
delegation recognizes the value of MY state
agricultural experiment station.

I believe NIFA-USDA leadership recognizes
the value of MY state agricultural experiment
station.

I believe my institution’s president recognizes
the value of MY state agricultural experiment
station.

Disagree
Strongly disagree
Don’t know/Not applicable.
Strongly agree
Agree
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
Strongly agree
Agree
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
Strongly agree
Agree
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
Strongly agree
Agree
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
Strongly agree
Agree
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
Strongly agree
Agree
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
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I believe my chancellor/head of university
system recognizes the value of MY \ state
agricultural experiment station.

Strongly agree
Agree
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
I believe my institution’s board of trustees
Strongly agree
recognize the value of MY state agricultural
Agree
experiment station.
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
I believe the citizens of my state recognize the Strongly agree
value of MY state agricultural experiment
Agree
station.
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
I believe undergraduate students at my
Strongly agree
institution recognize the value of MY state
Agree
agricultural experiment station.
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
I believe graduate students at my institution
Strongly agree
recognize the value of MY state agricultural
Agree
experiment station.
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
I believe faculty at my institution recognize
Strongly agree
the value of MY state agricultural experiment Agree
station.
Agree somewhat
Disagree somewhat
Disagree
Strongly disagree
Don’t know/Not applicable.
Please rank who you believe are the top five
Farmers, growers, and producers
stakeholder groups that are of highest value to State agricultural commissioner
YOUR state agricultural experiment station,
State legislators and policymakers
with 1 being the top, most important
Governor
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stakeholder. Only five selections can be
made, and a ranking can be used only once.

Please rank who you believe are the top five
stakeholder groups who SHOULD BE of
highest value to YOUR state agricultural
experiment station, with 1 being the top, most
important stakeholder. Only five selections
can be made, and a ranking can be used only
once.

If there is a difference between the
stakeholders you selected in the previous two
lists, what do you think explains the
difference?
When thinking about the stakeholder groups
that you believe value YOUR state
agricultural experiment station, what do
consider the greatest opportunity for
increasing stakeholder support for your state
experiment station?

Federal congressional delegation
NIFA-USDA leadership
Institution’s president
Chancellor/Head of University System
Trustees
State citizens
Undergraduate students
Graduate students
Faculty
Farmers, growers, and producers
State agricultural commissioner
State legislators and policymakers
Governor
Federal congressional delegation
NIFA-USDA leadership
Institution’s president
Chancellor/Head of University System
Trustees
State citizens
Undergraduate students
Graduate students
Faculty
Fill in.

Fill in.

Do state agricultural experiment station directors perceive stakeholder groups value the work of
agricultural experiment stations differently depending on region?
Do state agricultural experiment station directors perceive stakeholder groups value the work of
agricultural experiment stations differently depending on size of experiment station, which size
measured by total state agricultural experiment station budget?
These research questions are investigated using the answers in the stakeholder value table
above but analyzed using the regional variable and size of experiment station variable as stated
in Table 1: Demographic Information.
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Validity and Reliability
Prior to administering the survey, a pilot test of the survey was conducted to establish
content validity to ensure the survey instrument measured the content was intended to measure
and was meeting the goals of this study (Creswell, 2014; Van Teijlingen, 2001). The pilot study
was conducted with the four executive directors of the four regional agricultural experiment
station director associations representing experiment stations at 1862 land-grant universities:
Northeast Regional Association of State Agricultural Experiment Station Directors, Southern
Association of State Agricultural Experiment Station Directors, North Central Regional
Association of State Agricultural Experiment Station Directors, and the Western Association of
State Agricultural Experiment Station Directors. Each regional executive director is elected by
his or her association membership and has previously served as the director of a state agricultural
experiment station, which means they are well informed regarding the goals and mission of state
agricultural experiment stations. However, because they are no longer a director of a state
agricultural experiment station, they were not part of the survey population.
Experts in survey methods (Dillman, Smyth, and Christian, 2014) note that having people
familiar with the topic of the survey (in this case, four former state agricultural experiment
station directors) and the target population can help researchers refine their survey instruments so
as to “help identify compelling ways of presenting the argument to convince sample members to
respond or features of the implementation system that may negatively affect cooperation” (p.
343). Pilot studies are particularly useful when conducting web surveys to assess its success in
several ways (Dillman, Smyth, and Christian, 2014). For the purposes of establishing content
validity with this study, the pilot study provided the researcher insights on how respondents
experienced the survey and what changes to wording could be made to improve clarity and
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response rate.
To increase the reliability of the answers to the survey instrument – develop good
questions that provide consistent measures in comparable situations – each respondent was asked
the same questions and recorded online (Fowler, 2014). Furthermore, the pilot study was utilized
to ensure that each question meant the same thing to every respondent, and that the answers
provided to respondents were communicated clearly and consistently using language familiar to
this specific population (Fowler, 2014). Finally, to ensure validity and reliability, the survey
instrument was intentionally designed to be a short and concise instrument (Creswell, 2014; Van
Teijlingen, 2001).
The pilot test was administered beginning Oct. 22, 2018, with the final executive director
responding on Oct. 30, 2018. In addition to completing the pilot survey, two executive directors
contacted the researcher by email to provide additional suggestions and recommendations to
improve the survey. Feedback and comments from the four regional executive directors and the
director of the New Hampshire Agricultural Experiment Station, as well as the researcher’s
dissertation committee chair and the director of the UNH Survey Center, were incorporated into
the final version of the survey instrument.
Data Collection
The survey was administered to 104 representatives of 59 state agricultural experiment
stations beginning Jan. 15, 2019, using Qualtrics survey software through the UNH Survey
Center, with professional oversight by Dr. Andrew Smith, professor of practice, political science,
and director of the UNH Survey Center. The UNH Survey Center is one of the most advanced
polling organizations in New England. It has conducted survey research projects at the
University of New Hampshire since 1976. The center has grown rapidly during the past 30 years
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and now conducts approximately 40 to 50 major survey projects each year. The Survey Center is
a charter member of the American Association for Public Opinion Research Transparency
Initiative.
Qualtrics offers secure web survey hosting and data management for all projects at the
UNH Survey Center. Qualtrics servers are protected by high-end firewall systems, and scans are
performed regularly to ensure that any vulnerabilities are quickly found and patched. Complete
penetration tests are performed yearly. All services have quick failover points and redundant
hardware, with complete backups performed nightly. The Qualtrics confidential system
component design uses multiple checks to certify that packets from one subsystem can only be
received by a designated subsystem. Access to systems is severely restricted to specific
individuals, whose access is monitored and audited for compliance. Customer data are processed
(stored, collected, retrieved) in a specific location known to the Customer within a specific
region such as North America, Europe, and Australia. Qualtrics uses Transport Layer Security
(TLS) encryption (also known as HTTPS) for all transmitted data. Surveys may be protected
with passwords and HTTP referrer checking. Qualtrics services are hosted by trusted data centers
that are independently audited using the industry standard SSAE-16 method.
Data was collected using Qualtrics survey software through the UNH Survey Center. The
data and analyses also are stored on UNH Box so that the researcher and her advisor can review
it using a secure system. The researcher, her advisor, and survey center staff had access to the
data. UNH Survey Center staff with access to the data include Director Dr. Andrew Smith,
Assistant Director Tracy Keirns, Research Assistant Sean McKinley, and Research Associate
Zachary Azem. No identifiable information was shared with a third-party processor. The data
were used in the researcher’s final dissertation for her doctoral degree, aggregate reports to
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experiment station directors, and potentially in public presentations.
Data Analysis
The data were analyzed based on the research questions to which they apply. Descriptive
statistics were used to answer the first question: (1) What do state agricultural experiment station
directors perceive as the overarching purpose(s) of state agricultural experiment stations today?
Descriptive statistics and a one-way ANOVA were employed to answer the second question. (2)
Do state agricultural experiment station directors perceive that the purpose(s) of state agricultural
experiment stations differ by region? Descriptive statistics were used to answer the third
question: (3) Do state agricultural experiment station directors perceive the work of agricultural
experiment stations is valued by specific stakeholder groups? Descriptive statistics and a oneway ANOVA were used to answer the fourth question. (4) Do state agricultural experiment
station directors perceive stakeholder groups value the work of agricultural experiment stations
differently depending on region? Finally, descriptive statistics and a one-way ANOVA were
used to evaluate the effect of experiment station size on perceptions of stakeholder value, which
is question five: (5) Do state agricultural experiment station directors perceive stakeholder
groups value the work of agricultural experiment stations differently depending on the size of the
experiment station, with size measured by total annual budget? Given the small sample size,
Cohen’s f is used to evaluate effect size for significant ANOVA results (Huck, 2012).
Correlations investigated potential statistically significant relationships between region,
experience of director, station size based on total annual budget, and number of facilities. The
data is reported in aggregate at the total sample, and regional and station size levels. Statistical
data analysis was conducted using IBM SPSS Statistics 25 software obtained through UNH
Academic Technology.

79

Although this mixed-methods study was primarily quantitative, the survey instrument
included several opportunities for qualitative input from the directors to further illuminate and
inform the quantitative results. Three qualitative survey questions corresponded to the research
question regarding the perceived purpose of state agricultural experiment stations. They are: (1)
In your opinion, what do you believe are the three main purposes of YOUR state’s agricultural
experiment station and why? (2) Is there anything you would like to add regarding what you
consider the overarching purpose of YOUR state agricultural experiment station today? and (3)
Is there anything you would like to add regarding what you consider the public/private purpose
of YOUR state agricultural experiment station today? Two qualitative survey questions
corresponded to the research question regarding perceived value of stakeholders: (1) If there is a
difference between the stakeholders you selected in the previous two lists, what do you think
explains the difference? and (2) When thinking about the stakeholder groups that you believe
value YOUR state agricultural experiment station, what do consider the greatest opportunity for
increasing stakeholder support for your state experiment station?
The qualitative survey questions were derived from the quantitative survey questions.
The goal was to provide a more holistic account of the complexities of how directors perceive
the purpose and value of their experiment stations (Creswell, 2014). The information provided
by the directors would not have been available through quantitative data alone. Because the
open-ended questions were not amenable to quantitative analysis, the researcher conducted a
qualitative analysis as outlined by Creswell (2014). First, the researcher organized the data and
prepared it for analysis by isolating it from the quantitative results to facilitate more efficient
analysis. This allowed her to sort data based on region. Since all responses were recorded via
computer, transcribing was unnecessary. Second, the researcher evaluated the data to get a
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general sense of what the directors said and the general tone underlying their responses. Third,
she hand-coded the data using emerging codes from the data. Fourth, she identified common
topics and themes as well as topics she did not expect to find and those that were unusual. She
evaluated this data as a whole and then looked for region-specific themes. Finally, she presented
the results of the qualitative analysis thematically in narrative form and interpreted them in the
larger context of the quantitative data and the historical traditions of the purpose and value of
state agricultural experiment stations.
To validate the qualitative results, the researcher relied on rich, thick descriptions of the
survey results to convey the findings (Creswell, 2014). She also presented negative and
surprising information. For example, several directors mentioned the confusion by stakeholders
of the purposes of state agricultural experiment stations and cooperative extension units. The
researcher did not anticipate this theme emerging, although it is confirmed by her personal
experience in her professional role. Reliability was addressed by reviewing the coding for shifts
in meaning and cross-checking the coded data to make sure that it was accurate (Creswell, 2014).
By including these open-ended questions, the researcher was seeking a deeper, more
meaningful understanding from the directors regarding their thoughts on the perceived
overarching purposes of their experiment stations today and what they believed was important to
share about this topic. Giving the directors’ voice to provide additional comments and context on
station purpose is important given how the agenda-setting process has resulted in shifts in the
purpose of state agricultural experiment stations. Qualitative questions about perceived
stakeholder value sought to further inform the topic and uncover themes that could be used to
create actionable strategies for increasing stakeholder value as station directors contend with
ongoing realignments of key influencers.
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Chapter Four: Results and Analysis
This study investigates the dynamic relationship of the purpose and value of state
agricultural experiment stations as perceived by a sample of the directors of state agricultural
experiment station in the United States. Data was gathered through a survey designed to answer
five questions. (1) What do state agricultural experiment station directors perceive as the
overarching purpose(s) of state agricultural experiment stations today? (2) Do state agricultural
experiment station directors perceive that the purpose(s) of state agricultural experiment stations
differ by region? (3) Do state agricultural experiment station directors perceive the work of
agricultural experiment stations is valued by specific stakeholder groups? (4) Do state
agricultural experiment station directors perceive stakeholder groups value the work of
agricultural experiment stations differently depending on region? (5) Do state agricultural
experiment station directors perceive stakeholder groups value the work of agricultural
experiment stations differently depending on size of experiment station, with size measured by
total annual budget? This relationship is investigated in the context of the varied and shifting
priorities of state agricultural experiment stations and the factors that may influence the
emergence of differing purposes and stakeholder values.
First, the directors of 36 state agricultural experiment stations provided demographic
information about themselves and their experiment station. They then responded to 21 questions
about the perceived purposes of their state agricultural experiment stations and 17 questions
about their perceptions of how unique stakeholder groups and individuals valued their state
agricultural experiment station. A one-way analysis of variance (one-way ANOVA) is used to
examine average differences in responses regarding perceived purposes of agricultural
experiment stations and stakeholder value between groups defined by regional affiliation and
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size of state agricultural experiment station. Bivariate correlations are employed to investigate
relationships between region and experience of director, region and funding, and region and
number of facilities. The data is reported in aggregate at the sample and regional levels. A
mixed-method, quasi-qualitative analysis was used to identify themes that emerged from the
short answer responses. It is noted that member checking was not part of this analysis.
The dependent/outcome variables are the perceived purpose of state agricultural
experiment station and perceived value of experiment station to stakeholders. The
independent/predictor variables are regional location and size of experiment station, as measured
by annual budget. Demographic variables include state and federal funding, size of station as
defined by number of facilities and farms and annual budget, length of service of director, and
length of affiliation with experiment station.
Description of the Sample
The target population was fifty-nine of the sixty directors of state agricultural experiment
stations created under the Hatch Act of 1887 as of January 2019. The director of the New
Hampshire Agricultural Experiment Station, who reviewed the survey and provided feedback
prior to administration, was omitted. The final analytical sample was 36 respondents, a 61%
response rate.
Respondents were drawn from the directories of the four regional state experiment station
association websites. The number of station leaders contacted by email (104) exceeded the
number of directors because most online directories listed multiple directors for the same
experiment station. In addition, several directories were out of date. In numerous instances,
respondents emailed the researcher after receiving the survey to provide the name and contact
information for the new director. In only two instances did the researcher receive duplicate
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responses from the same state agricultural experiment station. In these cases, the respondents
were queried for clarification regarding which response to include in the analysis.
The directors were grouped by state affiliation into one of four regional groups as
determined by the Association of Public Land-Grant Universities: North Central, Northeastern,
Southern and Western. The respondents were evenly distributed among the four regions. Of
those who responded, 22% were from the North Central region, 22% were from the Northeastern
region, 31% were from the Southern region, and 25% were from the Western region.
The region with the highest completion rate was the Southern region, with 73%, or eleven
out of fifteen, of experiment station directors responding. North Central region had the secondhighest completion rate with 67%, or eight out of twelve, of experiment station directors
responding. In the Northeastern region, 62% of the directors responded, or eight out of thirteen
of those surveyed (New Hampshire was omitted). The Western region had the lowest response
rate, with 47% of directors, or nine out of nineteen, responding.
Most of the directors who responded, 58%, had served as the director of their station for
an average of five years or less. Only 8% had led their stations for an average of more than 10
years. However, the average of the vast majority, 86%, had been affiliated with a state
agricultural experiment station as both a researcher and director for more than 10 years. This is
near universal for every region, indicating that these experienced directors should be well
informed about both the historical and current purposes and values of their stations.
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Figure 3: Average State and Federal Funding, All 1862 Stations, by Region
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Figure 4: Average State and Federal Funding, Responding 1862 Stations, by Region
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An analysis of federal and state funding, which provides a demographic snapshot of each

85

region, was calculated using information for each respondent’s state retrieved from the USDANIFA Current Research Information System (CRIS). Originally, the researcher planned to rely
on state and federal funding information provided by station directors. However, the information
they provided was unreliable. In some cases, directors provided specific dollar amounts for state
and federal funding. Some provided estimates and ranges of estimated funding. Others did not
provide any information. Funding amounts from federal fiscal year 2016. Federal support reflects
NIFA capacity funding, which includes Hatch, Hatch Multi-State, and McIntire-Stennis funding;
state funding is the state appropriation (CRIS, n.d.) There are two charts, one that reflects
average state and federal funding for all 1862 stations (Fig. 3), and one that reflects average state
and federal funding for responding 1862 stations (Fig. 4).
Looking at all 1862 experiment stations (Fig. 3), every region except the Northeast
receives more support from its state than the federal government. The Southern region receives
the most average state support at $23 million, with the North Central region in a close second at
$22.7 million. The Northeast receives the least average state support at $6.2 million. Both the
Southern and Western regions receive a far larger percentage (more than 70% each) of their
overall funding from state appropriations than from USDA-NIFA. The North Central region
receives the most average federal funding at $13.9 million, and the Western region receives the
least average federal funding at $6.1 million.
These funding trends are similar for the responding experiment stations (Fig. 4). For the
responding stations, the North Central region receives the most average state support at $22.3
million, and the Northeast region receives the least average state support at $6.7 million. The
North Central region respondents also receive the most average federal funding at $19.7 while
the Western region respondents receive the least average federal funding at $4.3 million.
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The Western and Southern regions had the largest disparities in federal and state funding
due, in part, to insular areas receiving waivers for the full state match requirement. For example,
the University of Puerto Rico received $5.7 million in federal funding but received only $2.4
million from the state.
Regarding the responding stations, in the North Central region state funding ranged from
$4.6 million to $34.4 million, and federal funding ranged from $4.9 million to $26 million. In the
Northeast, state funding ranged from $906,000 to $25.8 million, and federal funding ranged from
$689,000 to $27.2 million. In the South, state funding ranged from zero to $39.6 million, and
federal funding ranged from $896,000 to $16.5 million. In the West, state funding ranged from
zero to $35.3 million, and federal funding ranged from $952,000 to $8.0 million. Again,
California, which received $123.4 million in state funding and $27.2 million in federal funding,
did not respond to the survey.
There was a diverse range of size of state agricultural experiment stations, as measured
by the total annual budget at each one, represented among the sample. For ease of understanding,
the size of the stations were defined as follows: small station (less than $5 million annual
budget), small to mid-size station ($5 million to $10 million), mid-size station ($10 million to
$15 million), mid-size to large station ($15 million to $20 million), and large station (more than
$20 million).
Table 4: Size of State Agricultural Experiment Station by Region, Based on Total Annual
Budget (N=36)
Northeastern
North Central
Southern
Western
Total

Small
2
0
1
3
6

Small to mid-size
1
0
1
2
4

Mid-size
2
1
1
2
6

Mid-size to large
0
0
0
0
0

Large
3
7
8
2
20

Total
8
8
11
9
36

Overall, of those who responded, the Southern and North Central regions had the greatest
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number of large experiment stations (total annual budget in excess of $20 million), with eight of
the eleven responding stations in the South and seven of the eight responding station in the North
Central region. Intuitively this makes sense as many of the respondents from these two regions
represented some of the largest land-grant universities in the nation in terms of enrollment and
research capacity. (See Appendix C for a list of respondent stations.)
There also was a diverse range of size of state agricultural experiment stations, as
measured by the number of facilities at each one, represented among the sample. Overall, of
those who responded, the Southern region had the largest experiment stations in terms of number
of facilities, such as farms, greenhouses, and other research locations. The Western region had
the smallest experiment stations, with more than half of those responding with ten facilities or
less. It is notable that California, which is home to the nation’s largest experiment station system,
was not reflected in these results due to a lack of response. While lower funding amounts can be
associated with experiment station size when assessed by total number of facilities and annual
budget, geographic, demographic, and the nonresponse from the California may account for the
recognizable difference between the Western region and the other three regions.
Table 5: Size of State Agricultural Experiment Station by Region, Based on Number of
Facilities (N=36)
Northeastern
North Central
Southern
Western
Total

>5

5 to 10

10 to 15

15 to 20

20<

1
0
1
3
5

4
0
2
3
9

2
4
4
1
11

0
1
1
2
4

1
2
3
0
6

Don’t
Know
0
1
0
0
1

Total
8
8
11
9
36

Findings
This section presents the results of this study that focus on the perceived purpose of state
agricultural experiment stations today. The survey instrument reflects federal/USDA-NIFA
stated goals for research, and state and institution-level station purposes developed in
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consultation with the director of the New Hampshire Agricultural Experiment Station and the
directors of the four regional associations. There are six broad USDA-NIFA-stated goals for state
agricultural experiment station research:


Advance the competitiveness of American agriculture.



Bolster the U.S. economy.



Enhance the safety of the nation’s food supply.



Improve the nutrition and well-being of American citizens.



Sustain natural resources and the environment.



Build energy independence.

There are four state-level purposes:


Improve the economic bottom line for farmers.



Support the state’s agricultural economy broadly.



Educate the public about agricultural issues.



Influence public policy.

There are five institution-level purposes:


Conduct research with a direct impact on agricultural issues in the state.



Provide student educational and research opportunities.



Support faculty research.



Conduct basic scientific research.



Generate intellectual property revenue for the university.
Question 1
Purpose of State Agricultural Experiment Stations Today

What do state agricultural experiment station directors perceive as the overarching purpose(s)
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of state agricultural experiment stations today?
Most respondents strongly agreed or agreed with nearly all USDA-NIFA goals for their
state agricultural experiment stations, which are presented below in Table 6. To take a more
granular view of the degree of support, the strongly agree and agree responses were collapsed to
simply the analysis and provide for quick comparisons. Caution is warranted, however, when
combining the top two responses, called Top 2 Box score analysis (Morgan, Anderson, and
Mittal, 2005; Myers, 1999). It provides a very specific lens and interpretation of the survey
results, which may not reflect the nuances of the scaled responses.
The percentage range of agreement was a low of 33% (build energy independence) to
91% (improve the nutrition and well-being of American citizens, and sustain natural resources
and the environment). The three remaining goals collapsed support from low to high are: 69%
(bolster U.S. economy), 86% (advance the competitiveness of American agriculture), and 89%
(enhance food supply safety).
Table 6: Perceived Purpose Based on USDA-NIFA Research Goals by Percentage of Total
Respondents (N=36)

Advance Ag
Competitiveness
Bolster U.S.
Economy
Enhance Food
Supply Safety
Improve Nutrition
and Well-Being
Sustain Natural
Resources and
Environment
Build Energy
Independence

Strongly
Agree

Agree

Somewhat
Agree

Neither
Agree or
Disagree

Somewhat
Disagree

Disagree

Strongly
Disagree

58

28

8

0

0

3

0

Don’t
Know
/
NA
3

33

36

19

6

0

3

0

3

61

28

6

0

3

0

0

3

47

44

6

0

0

0

0

3

69

22

3

3

0

0

0

3

14

19

39

14

3

6

3

3

The goals can be grouped into two major categories, first, serving the local farm, farming
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and farmers, and second serving larger, broader goals of the nation. The top three goals (enhance
food supply, improve nutrition and well-being of American citizens, and sustain natural
resources and environment) seemed to have a greater focus on the specifics of farming–food and
the environment for sustaining food production. The three lowest-collapsed percentages of
support (build energy independence, bolster U.S. economy, and advance agricultural
competitiveness) served larger goals than the individual farm. In addition to building energy
independence receiving lowest level of support, it also received the highest percentage of neutral
(14%) and the highest responses of all disagree categories (11%).
Table 7: Collapsed Strongly Agree and Agree Responses to USDA-NIFA Goals by Categories
Supporting Farming Goals
Purpose
Sustain Natural Resources and
Environment
Improve Nutrition and WellBeing
Enhance Food Supply Safety

Supporting Public Goals

Strongly Agree/Agree
Percentage
92
92
89

Purpose
Advance Ag
Competitiveness
Bolster U.S.
Economy
Build Energy
Independence

Strongly Agree/Agree
Percentage
86
69
33

All goals were not equal in preference and support. While some differences were small,
possibly reflecting personal preference, some differences were larger. When they were grouped
by themes or focus, they had consequences in the allocation of scarce resources. These responses
can be interpreted as first things first–the original basis of the experimental station– how to
support farmers and how to improve farming. Broader, public goals are removed from the farm
and may be pursued less vigorously.
Using this same construct of local versus broader goals, the analysis of the responses of
purposes also can be organized into institutional interests and statewide interests. Table 8
presents the responses to perceived purposes at the institutional and statewide level in total.
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There was strong, positive consensus for most of the state and institution-level station purposes,
with large majorities of respondents strongly agreeing or agreeing with seven of the nine
purposes. Conducting research that has a direct impact on the agricultural issues of a state
received the strongest endorsement, with 97% (all but one director) strongly agreeing or agreeing
with this experiment station role. Other state and institution-level purposes receiving strong
support (strongly agree or agree) included: provide student educational and research
opportunities (83%); improve the economic bottom line for farmers, growers, and producers
(83%); support a state’s agricultural economy broadly (81%); support independent faculty
research (75%); educate the public about important agricultural issues in their state (78%); and
influence public policy about important agricultural issue in the state (78%).
Two institution-level purposes received the weakest support. Only 50% of directors
strongly agreed or agreed with the purpose to conduct basic scientific research, and more than
one quarter of respondents disagreed at some level that this is one of their purposes. The
institutional purpose of generating intellectual property revenue opportunities for universities
received the weakest support, with just 29% of directors strongly agreeing or agreeing that this
was a purpose of their station. More directors said this was somewhat a purpose of their stations
(31%) and 23% disagree on some level that this was one of the purposes of their station.

Table 8: Perceived Purposes at the State and Institutional Levels by Percentage of Total
Respondents (N=36)

Conduct Research
with Direct
Impact on Ag
Issues in State
Conduct Basic
Scientific
Research

Strongly
Agree

Agree

Somewhat
Agree

Somewhat
Disagree

Disagree

Strongly
Disagree

0

Neither
Agree or
Disagree
0

0

0

0

Don’t
Know
/NA
3

92

6

14

36

14

6

14

6

8

3

92

Improve
61
22
14
0
0
0
0
3
Economic Bottom
Line for Farmers
Student
56
28
8
3
3
0
0
3
Educational and
Research
Opportunities
Support Faculty
36
39
11
6
3
0
3
3
Research
Support State’s
61
19
17
0
0
0
0
3
Ag Economy
Broadly
Generate IP
6
23
31
11
17
3
3
6
Revenue for
University*
Educate Public
36
42
14
3
3
0
0
3
about Ag Issues
Influence Public
47
31
19
0
0
0
0
3
Policy
*One respondent from the Northeast did not answer the question regarding intellectual property.
Northeast (N=8), North Central (N=8), Southern (N=11), Western (N=9

Table 9 presents these broader interests split into institutional interests such as those that
directly serve or benefit a university (e.g. conducting research, providing student educational
opportunities) and statewide interests that move beyond the university community to include all
citizens of a state. The responses to institutional purposes of a state agricultural experiment
station focused on the role of research. This is a logical function for an experiment station in a
university setting with its expertise in research. Purposes aligned with statewide interests support
the land-grant/public mission of these institutions. The following is the placement of the
purposes into these two basic categories to better understand the relationship between purposes.
The analysis below also collapses the strongly agree and the agree responses into a percentage of
responses.
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Table 9: Collapsed Strongly Agree and Agree Responses to Perceived Purposes by State and
Institution-Level Categories
Institutional Interests
Purpose
Conduct Research with Direct
Impact on Ag Issues in State
Student Educational and Research
Opportunities
Support Faculty Research

Statewide Interests
Strongly
Agree/Agree
percentage
97
83
75

Conduct Basic Scientific Research

50

Generate IP Revenue for the
university

29

Purpose
Improve Economic Bottom
Line for Farmers
Support State’s Ag
Economy Broadly
Educate Public about Ag
Issues
Influence Public Policy

Strongly Agree/Agree
percentage
83
81
78
78

Taken together, the directors supported (at above the 75% strongly agree/agree levels) all
purposes with the exceptions of conducting basic scientific research (50%) and generating
intellectual property revenue for the university (29%). These two purposes align with general
university interests but were not seen as aligned closely enough with the distinctive mission of an
agricultural experiment station and practical application orientation to research as opposed to
theoretical research to be perceived as strongly related purposes. And, the generation of income
for the university was not perceived as a high-ranking purpose. The purposes aligned with the
land-grant mission clearly resonated with the perceptions of the directors as appropriate
purposes. University purposes and activities such as research associated with assisting farming
were supported. University purposes that were attenuated from the farm receive less support,
even though they may be important goals of the university.
Respondents also were asked to rank the top five overarching purposes of their
experiment station. The top choice overwhelmingly was to serve the state by conducting research
that had a direct impact on addressing critical agricultural issues in the state, which is in line with
the historical purpose and origins of experiment stations. Of the respondents, 15 chose this
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purpose as their top purpose and four chose it as their second-most important purpose. In all, 29
of the respondents selected this purpose as one of their top five. Three other selections stood out:
supporting the state’s agricultural economy broadly, helping improve the bottom line for farmers,
producers, and growers, and sustaining natural resources and the environment. Eleven
respondents chose supporting the state’s agricultural economy broadly as one of their first or
second top overarching purposes, with 24 listing it among their top five. Nine respondents chose
helping improve the economic bottom line of farmers as one of their first or second top purposes,
with 14 included it in their top five. Eight respondents chose sustaining natural resources and the
environment as one of their top two overarching purposes, with 22 including it in their top five.
One experiment station director in the Southern region listed providing intellectual property
revenue opportunities for the university as the top overarching purpose for the experiment
station. Only two other directors selected this choice for inclusion in the top five. Other lowscoring overarching purposes included building energy independence, and bolstering the U.S.
economy, which are both federal, USDA-NIFA experiment station research goals.
Question 2
Regional Differences in Perceived Purpose of Agricultural Experiment Stations
Do state agricultural experiment station directors perceive that the purpose(s) of state
agricultural experiment stations differ by region?
A review of the directors’ perceptions of purpose affiliated by region showed there was
general agreement with purposes aligned with USDA-NIFA goals. However, there were
differences. Following the organizational pattern of grouping the goals into two categories,
supporting farming goals and supporting public goals collapsing strongly agree and agree
provides a framework for comparing regional differences. The average percentage for each
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purpose was calculated, and a mean was derived for the category. The alignment of purposes was
quite high, as indicated below.
Supporting Farming Goals
• Southern—97% agreement
• North Central—96% agreement
• Northeast—92% agreement
• Western—81% agreement
There was a close agreement between three regions with the Western region lagging in
supporting the purposes of this category.
The second category, Supporting Public Goals, revealed differences between the regions.
The Western region, once again, had the lowest support for the purposes of this category.
However, the spread between the regions was more pronounced.
Supporting Public Goals
• North Central—92% agreement
• Southern—73% agreement
• Northeast—58% agreement
• Western—44% agreement
The North Central and the Southern regions more closely aligned with USDA-NIFA
goals than the other regions. The Western region had less congruence with the other regions. It is
worth noting that one of the nine responding Western station leaders considered the station’s
purposes as fundamentally different than the rest of all other stations, regardless of region. This
director perceived the station’s overarching purpose to exclusively be one of providing facilities.
It was unknown what other factors explain why the alignment of regions with purposes and goals
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of USDA-NIFA occurred. Further investigation is warranted, especially into the Western region.
Table 10 displays the data from this research question.
Table 10: Perceived Purposed Based on USDA-NIFA Research Goals by Percentage of
Respondents in Each Region*

Advance Ag
Competitiveness
Northeastern
North Central
Southern
Western
Bolster U.S.
Economy
Northeastern
North Central
Southern
Western
Enhance Food
Supply Safety
Northeastern
North Central
Southern
Western
Improve
Nutrition and
Well-Being
Northeastern
North Central
Southern
Western
Sustain Natural
Resources and
Environment
Northeastern
North Central
Southern
Western
Build Energy
Independence
Northeastern
North Central
Southern
Western

Strongly
Agree

Agree

Somewhat
Agree

Neither
Agree or
Disagree

Somewhat
Disagree

Disagree

Strongly
Disagree

Don’t Know/
NA

50
63
73
44

25
38
27
22

13
0
0
22

0
0
0
0

0
0
0
0

13
0
0
0

0
0
0
0

0
0
0
11

63
38
18
22

0
50
64
22

13
13
18
33

13
0
0
11

0
0
0
0

13
0
0
0

0
0
0
0

0
0
0
11

63
75
64
44

25
25
36
22

13
0
0
11

0
0
0
0

0
0
0
11

0
0
0
0

0
0
0
0

0
0
0
11

63
50
27
56

38
38
64
33

0
13
9
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
11

50
88
73
67

38
13
27
22

0
0
0
0

13
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
11

25
38
18
11

13
50
18
11

38
0
13
0
13
0
0
13
0
0
0
0
46
18
0
0
0
0
22
22
0
22
0
11
*Northeast (N=8), North Central (N=8), Southern (N=11), Western (N=9)

As stated earlier, there was strong support (strongly agree or agree) for most of the
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institution-level and state-level purposes. Respondents from the North Central and Southern
regions were more likely to strongly support both institutional and state purposes. And as was
evident earlier, the Western region lagged the other three in its support for these two categories
of station purposes, with the lack of support for institutional purposes most pronounced.
Supporting Institutional Purposes
• North Central—80% agreement
• Southern—71% agreement
• Northeast—63% agreement
• Western—53% agreement
Supporting State Purposes
• North Central—88% agreement
• Southern—84% agreement
• Northeast—78% agreement
• Western—75% agreement
When looking at the regional characteristics of the institution-focuses purposes that
received the most support, the perceived purpose of conducting research that has a direct impact
on agricultural issues in states received universal strong agreement or agreement from 100% of
the directors in the Northeastern, North Central and Southern regions. Most Western directors,
89%, also strongly agreed with this purpose. The strongest support for providing opportunities
for student education and research came from the North Central (100%) and Southern (91%)
directors. Regarding providing independent research opportunities for faculty, more directors
from the North Central region strongly agreed or agreed (88%) with this perceived purpose for
their stations than directors in other regions.
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Several of the purposes aligned with statewide interests also were strongly supported by
respondents. Regarding improving the economic bottom line for farmers, producers, and
growers, the strongest support for this perceived purpose was in the Southern region where 91%
of respondents strongly agreed or agreed with it. All North Central directors surveyed (100%)
strongly agreed or agreed that supporting the state’s agricultural economy broadly was one of
their station’s perceived purposes. North Central directors again considered educating the public
about agricultural issues in their state to be an important responsibility of their station, with 88%
strongly agreeing or agreeing. Regarding the purpose of influencing public policy about
agricultural issues in the state, directors from the Northeast elicited the strongest support for this
perceived purpose, with 100% strong agreeing or agreeing with it.
As seen earlier, two of the state and institutional-level purposes—generating intellectual
property revenue and conducting basic scientific research with no apparent economic return—
received the lowest levels of support. Respondents were least likely to agree that generating
intellectual property revenue for their university was one of their perceived purposes, although
directors in the North Central region (50%) were most likely to strongly agree or agree with this
purpose. In contrast, none of the directors in the Western region strongly agreed or agreed with
this purpose. Conducting basic scientific research that does not have an apparent economic return
also was among those purposes receiving the least amount of support. In particular, half of the
directors in the Northeast disagreed with this as a perceived purpose for their station on some
level. Southern directors were most likely to strongly agree or agree that this was a purpose of
their station.
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Table 11: State and Institution-Level Purposes by Percentage of Respondents in Each Region
(N=36)*

Conduct Research
with Direct Impact
on Ag Issues in
State
Northeastern
North Central
Southern
Western
Conduct Basic
Scientific Research
Northeastern
North Central
Southern
Western
Improve Economic
Bottom Line for
Farmers
Northeastern
North Central
Southern
Western
Student
Educational and
Research
Opportunities
Northeastern
North Central
Southern
Western
Support Faculty
Research
Northeastern
North Central
Southern
Western
Support State’s Ag
Economy Broadly
Northeastern
North Central
Southern
Western
Generate IP
Revenue for
University
Northeastern*
North Central
Southern
Western
Educate Public

Strongly
Agree

Agree

Somewhat
Agree

Neither
Agree or
Disagree

Somewhat
Disagree

Disagree

Strongly
Disagree

Don’t
Know/
NA

100
88
91
89

0
13
9
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
11

13
25
18
0

13
38
55
33

25
0
18
11

0
0
0
22

25
25
9
0

13
0
0
11

13
13
0
11

0
0
0
11

63
50
82
44

13
25
9
44

25
25
9
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
11

63
63
46
56

13
38
46
11

13
0
0
22

13
0
0
0

0
0
9
0

0
0
0
0

0
0
0
0

0
0
0
11

50
63
27
11

25
25
36
67

13
13
9
11

0
0
18
0

13
0
9
0

0
0
0
0

0
0
0
0

0
0
0
11

63
63
64
56

13
38
27
0

25
0
9
33

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
11

13
13
0
0

25
38
27
0

13
38
36
33

13
13
18
0

13
0
18
33

0
0
0
11

0
0
0
11

13
0
0
11
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about Ag Issues
Northeastern
North Central
Southern
Western
Influence Public
Policy
Northeastern
North Central
Southern
Western

50
38
27
33

13
50
55
44

38
13
9
0

0
0
0
11

0
0
9.1
0

0
0
0
0

0
0
0
0

0
0
0
11

50
50
46
33

50
38
27
44

0
13
27
0

0
0
0
11

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
11

*One respondent from the Northeast did not answer the question regarding intellectual property.
Northeast (N=8), North Central (N=8), Southern (N=11), Western (N=9)

Statistical Analysis: Perceived Purpose of Experiment Stations
A one-way ANOVA was conducted to compare the effect of region on perceived purpose
of experiment station. Caution is suggested in applying these findings beyond the small
population of this study. Cohen’s f is used to evaluate effect size (Huck, 2012).
Table 12: Cohen’s Effect Size Criteria for Comparing Two Means

Cohen’s f

Small

Medium

Large

.10

.25

.40

Overall, the ANOVA indicated that there was not a significant effect of the independent
variable region on the dependent variables of perceived purpose of experiment stations at p<.05.
Only one relationship–region and the perceived purpose of providing intellectual property
revenue opportunities for the university–was statistically significant (p=.020). This statistic
indicates that the independent variable region was responsible for 27% of the variance in the
perceived purpose of providing intellectual property revenues to institutions. Cohen’s F
guidelines in Table 12 indicate that this is a medium effect size.
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Table 13: One-Way ANOVA: Perceived Purpose and Region (Between Groups)
Advance Ag
Competitiveness
Bolster U.S.
Economy
Enhance Food
Supply Safety
Improve Nutrition
and Well-Being
Sustain Natural
Resources and
Environment
Build Energy
Independence
Conduct Research
with Direct Impact
on Ag Issues in
State
Improve Economic
Bottom Line for
Farmers
Support State’s Ag
Economy Broadly
Generate IP
Revenue for
University
Conduct Basic
Scientific Research
Student Educational
and Research
Opportunities
Support Faculty
Research
Educate Public
about Ag Issues
Influence Public
Policy

Sum of Squares
9.068

df
3

Mean Square
3.023

ANOVA F
1.485

Sig.
.237

7.750

3

2.583

1.198

.326

11.593

3

3.864

2.288

.097

2.475

3

.825

.525

.668

3.707

3

1.236

.717

.549

12.496

3

4.165

1.629

.202

3.410

3

1.137

.802

.502

4.527

3

1.509

.876

.464

6.523

3

2.174

1.272

.301

28.504

3

9.501

3.781

.020*

23.388

3

7.796

2.103

.119

3.989

3

1.330

.635

.598

6.523

3

2.174

.807

.499

3.244

3

1.081

.545

.655

5.822

3

1.941

1.156

.342
P<.05* P<.01** p<.001***

Although not an overarching goal reflected in the research questions, the relationship
between purpose and station size as defined by total annual budget was investigated using a oneway ANOVA. In contrast to the regional results, there is a significant effect size of station size
on several on five of the six USDA-NIFA purposes of stations at p<.05 (See Table 13).
Differences in station size influenced perceptions of station purpose for five purposes of six
USDA-NIFA purposes. Cohen’s guidelines of effect size indicate that station size had a medium
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effect on the variance of these five dependent variables:


Advance Ag Competitiveness, (p=.049), 21% of variability



Bolster U.S. Economy, (p=.046), 22% of variability



Enhance Food Supply Safety, (p=.021), 26% of variability



Improve Nutrition and Well-Being, (p=.017), 27% of variability.



Build Energy Independence, (p=.032), 24% of variability.

Sustaining natural resources and the environment purpose was not statistically significant.
Table 14: One-Way ANOVA: Perceived Purpose Based on USDA-NIFA Research Goals and
Station Size (Between Groups)
Advance Ag
Competitiveness
Bolster U.S.
Economy
Enhance Food
Supply Safety
Improve Nutrition
and Well-Being
Sustain Natural
Resources and
Environment
Build Energy
Independence

Sum of Squares
15.922

df
3

Mean Square
5.307

ANOVA F
2.913

Sig.
.049*

16.717

3

5.572

2.970

.046*

16.939

3

5.646

3.710

.021*

14.133

3

4.711

3.904

.017*

9.756

3

3.252

2.118

.117

22.438

3

7.480

3.330

.032*
P<.05* P<.01** p<.001***

Table 14 shows that two state/institutional purposes–generate IP revenue for the
university and influencing public policy–had a significant relationship with the independent
variable station size measured by total annual budget. There was a significant effect size for both
dependent variables. Station size was responsible for 31% of the variability in the perceived
purpose of generating IP revenue, which is a medium to large effect size. Station size was
responsible for 36% of the variability in the perceived purpose of influencing public policy,
which is a large effect size. This statistic indicates that the independent variable region was
responsible for 27% of the variance in the perceived purpose of providing intellectual property
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revenues to institutions, a medium effect size.
Table 15: One-Way ANOVA: Perceived Purposes at the State/Institutional Level and Station
Size (Between Groups)
Conduct Research
with Direct Impact
on Ag Issues in
State
Improve Economic
Bottom Line for
Farmers
Support State’s Ag
Economy Broadly
Generate IP
Revenue for
University
Conduct Basic
Scientific Research
Student
Educational and
Research
Opportunities
Support Faculty
Research
Educate Public
about Ag Issues
Influence Public
Policy

Sum of Squares
10.200

df
3

Mean Square
3.400

ANOVA F
2.822

Sig.
.054

8.356

3

2.785

1.738

.179

12.172

3

4.057

2.647

.066

33.194

3

11.065

4.685

.008**

17.217

3

5.739

1.472

.241

9.633

3

3.211

1.674

.192

9.783

3

3.261

1.258

.305

12.883

3

4.294

2.551

.073

21.689

3

7.230

6.110

.002**
P<.05* P<.01** p<.001***

Although there was a significant relationship between region and generating IP revenue,
caution is warranted in drawing more broad conclusions given the small population of
respondents. In addition, no other variable had a statistically significant relationship with region,
indicating that, in general, regional affiliation does not appear to influence the perceived
purposes of stations. However, there were two significant relationships with station size and
perceived purpose: generating intellectual property revenue and influencing public policy. This
may indicate that respondents from larger stations with larger total annual budgets place a greater
importance on generating IP revenue since they have more capacity to do so and have greater
expenses associated with their stations. Similarly, respondents from larger stations may believe
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they have more agency in and responsibility for influencing public policy given their larger
research capacity and standing in the state.
Question 3
Perceived Stakeholder Value of State Agricultural Experiment Stations
The following section addresses the three research questions that focus on how
respondents perceive key stakeholder groups value of the work of state agricultural experiment
stations. The total number of responses to questions about the perceived value is 33 (N=33), as
one director from the Southern region and two directors from the Western region declined to
answer corresponding survey questions.
(3) Do state agricultural experiment station directors perceive the work of agricultural
experiment stations is valued by specific stakeholder groups?
When directors were asked which stakeholders they perceive value the work of their
agricultural experiment station, the majority of respondents (79%) strongly agree or agree that
their state’s farmers, growers, and producers, and their state agricultural commissioner value
their experiment station (Table 13). These constituents align with the categories most closely
aligned with supporting farms. In addition, more than 60% strongly agree or agree that the
following groups value their stations: congressional delegation (63%), NIFA-USDA leadership
(58%), and their institution’s president (67%).
Of the stakeholder groups that respondents perceive value their experiment stations the
least, directors identified their state’s citizens, governor, state legislators and policymakers,
undergraduate students, and graduate students. For each of these groups, less than 40% of
respondents strongly agree or agree that these stakeholders valued the work of their station, with
directors perceiving that undergraduates and their state’s citizens value them the least.
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Worth noting is which groups have responses larger than 20% for neutral (neither agree
or disagree). Most interesting is the chancellor (24%) and citizens (21%), as reported in Table 13
below. The chancellor represents the interests of the university and/or university system. The
discussion above revealed that university/university system distance from the farm–the
chancellor–is perceived as having less relevance to the agricultural experiment station. The
chancellor is removed by several layers of administration. Directors may perceive her/him as a
distant functionary and someone they rarely, if ever, encounter regarding experiment station
research. What is interesting and not really understood is why citizens have such a notable
neutral rating. Is it the focus on those closest to the farm that squeezes out other interested
parties?
Table 16: Perceived Stakeholder Value of State Agricultural Experiment Stations by
Percentage of Total Respondents (N=33)

Farmers, Growers,
and Producers
State Agricultural
Commissioner
State Legislators
and Policymakers
Governor
Congressional
Delegation
NIFA-USDA
Leadership
Institutional
President
Chancellor/Head
of University
System
Board of Trustees
Citizens
Undergraduates
Graduate Students
Faculty

Strongly
Agree

Agree

Somewhat
Agree

Somewhat
Disagree

Disagree

Strongly
Disagree

12

Neither
Agree or
Disagree
3

3

3

0

Don’t
Know/Not
Applicable
0

33

46

46

33

12

0

3

0

0

6

21

12

55

6

0

3

0

3

12
31

27
31

36
25

3
6

6
3

9
0

0
0

6
3

30

27

33

6

0

0

0

3

46

21

12

15

0

3

0

3

21

21

21

24

0

0

0

12

15
6
0
3
18

30
15
9
33
30

33
42
42
39
39

15
21
21
9
3

3
15
15
6
6

3
0
6
3
0

0
0
3
3
3

0
0
3
3
0
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Similar to the previous analysis of purpose at the institutional and statewide levels, the
following provides additional context regarding stakeholder value at the intuitional and statewide
levels by collapsing the strongly agree and agree responses.
Table 17: Collapsed Strongly Agree and Agree Responses to Perceived Stakeholder Value by
State and Institution-Level Categories
Institutional Interests
Stakeholder
Institutional President

Statewide Interests

Strongly
Agree/Agree
percentage
67

Stakeholder

Strongly Agree/Agree
percentage

Chancellor/Head of University
System
Board of Trustees

46

Undergraduates

9

Farmers, Growers, and
Producers
State Agricultural
Commissioner
State Legislators and
Policymakers
Governor

Graduate Students

36

Congressional Delegation

63

Faculty

49

NIFA-USDA Leadership

57

Citizens

21

42

79
79
33
39

At the state level, respondents overwhelmingly perceive the most stakeholder value from
those they directly serve–farmers, producers, and growers, and their state’s agricultural
commissioner. The majority also perceive that their congressional delegation and NIFA-USDA
leadership very strongly/strongly values them. For contextual purposes, the directors of
experiment stations likely would have closer relationships and more frequent interactions with
these four stakeholder groups, allowing them to receive and provide feedback on their station’s
activities. This also may indicate that these stakeholder groups are more knowledgeable about
the experiment stations, which could translate into higher levels of perceived value from
respondents. In contrast, respondents do not perceive that their experiment stations are valued by
their state’s citizens or state legislators and policymakers. Later in this chapter, these concerns
will be further voiced in qualitative comments from respondents.
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At the institutional level, only one stakeholder group—the institution’s president—was
perceived to very strongly or strongly value the experiment station. Again, this may be that these
respondents, many of whom are executives at their institutions, interact with their institution’s
president more frequently regarding station activities, mission, value, and impact. Of all the
stakeholder groups, directors perceived they were least valued by undergraduate students, a
disappointing finding given that a core tenant of land-grant mission is greater access to an
undergraduate education. This finding presents an opportunity for experiment stations to more
deeply engage with undergraduates seeking research opportunities. It also appears that, given the
two categories of stakeholder groups, respondents perceive they are valued more by state-level
stakeholders than by those at their institution. This provides a pathway for future analysis at the
institutional level and, potentially, opportunities for experiment station leaders to more
effectively communication and educate their institutional audiences about their work.
Question 4
Regional Differences in Perceived Stakeholder Value
(4) Do state agricultural experiment station directors perceive stakeholder groups value the
work of agricultural experiment stations differently depending on region?
Looking at regional differences in perceptions of stakeholder value of the work of state
agricultural experiment stations, this research found that the respondents in some regions
perceived certain stakeholder groups valued their work more than the respondents in other
regions. In the Northeast, directors perceived the following stakeholder groups valued their
station’s work the most, with at least 50% of respondents strongly agreeing or agreeing:
institution’s president, board of trustees, USDA-NIFA leadership, and faculty. In the North
Central region, directors perceived the following stakeholder groups valued their station’s work
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the most: state legislators and policymakers, governor, congressional delegation, NIFA-USDA
leadership, institutional president, chancellor/head of university system, graduate students, and
faculty. In the Southern region, directors perceived the following stakeholder groups valued their
station’s work the most: congressional delegation, NIFA-USDA leadership, institution’s
president, and board of trustees. In the Western region, directors perceived only state legislators
and policymakers valued their station’s work the most. In addition, there was agreement among
all regions that the work of experiment stations was valued by farmers, growers, and producers,
and the state agricultural commissioner, with more than 50% of respondents strongly agreeing or
agreeing.
Table 18: Perceived Stakeholder Value of State Agricultural Experiment Stations by
Percentage of Regional Respondents (N=33)

Farmers, Growers,
and Producers
Northeastern
North Central
Southern*
Western**
State Agricultural
Commissioner
Northeastern
North Central
Southern*
Western**
State Legislators
and Policymakers
Northeastern
North Central
Southern*
Western**
Governor
Northeastern
North Central
Southern*
Western**
Congressional
Delegation
Northeastern
North Central*
Southern*

Strongly
Agree

Agree

Somewhat
Agree

Neither
Agree or
Disagree

Somewhat
Disagree

Disagree

Strongly
Disagree

Don’t
Know/Not
Applicable

13
25
50
43

50
63
30
43

25
13
10
0

0
0
0
14

13
0
10
0

0
0
0
0

0
0
0
0

0
0
0
0

63
38
30.0
57

13
25
70.0
14

0
38
0
14

0
0
0
0

13
0
0
0

0
0
0
0

0
0
0
0

13
0
0
14

13
25
10
43

0
25
10
14

63
50
70
29

13
0
10
0

0
0
0
0

0
0
0
14

0
0
0
0

13
0
0
0

25
13
0
14

13
38
40
14

38
38
40
29

0
0
0
14

0
13
10
0

13
0
0
29

0
0
0
0

13
0
10
0

13
57
40

25
43
30

38
0
20

13
0
10

0
0
0

0
0
0

0
0
0

13
0
0
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Western**
14
29
43
0
14
0
0
0
NIFA-USDA
Leadership
Northeastern
38
13
25
13
0
0
0
13
North Central
38
38
25
0
0
0
0
0
Southern*
20
40
40
0
0
0
0
0
Western**
29
14
43
14
0
0
0
0
Institutional
President
Northeastern
25
50
0
13
0
0
0
13
North Central
63
13
0
13
0
13
0
0
Southern*
60
20
10
10
0
0
0
0
Western**
29
0
43
29
0
0
0
0
Chancellor/Head
of University
System
Northeastern
13
25
13
25
0
0
0
25
North Central
38
25
13
13
0
0
0
13
Southern*
20
20
30
30
0
0
0
0
Western**
14
14
29
29
0
0
0
14
Board of Trustees
Northeastern
25
25
25
25
0
0
0
0
North Central
0
0
62.5
25.0
0
0
0
13
Southern*
20
30
30
10
10
0
0
0
Western**
14
0
57
14
0
14
0
0
Citizens
Northeastern
0
25
50
13
13
0
0
0
North Central
0
0
63
25
13
0
0
0
Southern*
10
30
10
20
30
0
0
0
Western**
14
0
57
29
0
0
0
0
Undergraduates
Northeastern
0
0
25
13
38
0
13
13
North Central
0
0
50
38
13
0
0
0
Southern*
0
20
50
10
10
10
0
0
Western**
0
14
25
29
0
14
0
0
Graduate Students
Northeastern
0
13
38
13
13
0
13
13
North Central
0
63
38
0
0
0
0
0
Southern*
10
30
40
10
10
0
0
0
Western**
0
29
43
14
0
14
0
0
Faculty
Northeastern
13
38
25
13
13
0
0
0
North Central
13
50
25
0
13
0
0
0
Southern*
20
20
50
0
0
0
10
0
Western**
29
14
57
0
0
0
0
0
*One respondent did not answer this question. **Two respondents did not answer this question.

The regional alignment of stakeholder value by institutional and statewide stakeholders
indicated that respondents perceived they were more valued by their state-level stakeholders than
their institutional stakeholders. Not a single region perceived they are strongly valued by their
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institutional stakeholders, with the Western region perceiving the least amount of support and
value from their institutional colleagues.
Institution-Level Stakeholder Value
• Southern—45% agreement
• North Central—44% agreement
• Northeastern—38% agreement
• Western—26% agreement
In terms of state-level stakeholder value, those in the North Central and Southern regions
perceive they are most valued by their state’s stakeholders. The Northeast respondents perceive
they are least valued by their state’s stakeholders.
State-Level Stakeholder Value
• North Central—61% agreement
• Southern—59% agreement
• Western—49% agreement
• Northeastern—43% agreement
It is unclear why there are such difference in perceptions of stakeholder value and why
respondents, in particular, perceived the least amount of support from their own institutions. It
could reflect the culture of academia where various constituencies such as students and faculty
tend to be more compartmentalized and thus insulated from appreciating or knowing much about
those outside of their academic disciplines. The perceived lack of value from institutional leaders
such as the university president, board of trustees, and chancellor could be a factor of proximity,
with respondents having little to no interaction with those in leadership, and thus a perception
that they do not value the experiment stations. Or, these stakeholders may actually not value the
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work of the experiment stations. This area warrants further study as generating more support
from one’s own academic and research community is an opportunity to increase stakeholder
value.
Of the regions, Northeastern directors perceive they are least valued by their state-level
stakeholders. This could be because, overall, these institutions receive the least amount of state
funding per capita and in total dollars in comparison to institutions in other regions (Grapevine,
2019). Further investigation is warranted.
Question 5
Perceived Stakeholder Value by Station Size
(5) Do state agricultural experiment station directors perceive stakeholder groups value the
work of agricultural experiment stations differently depending on the size of the experiment
station, with size measured by total annual budget?
The following section investigates whether the size of a state agricultural experiment
station, as measured by total annual budget, influenced perceptions of stakeholder value.
Generally, the directors of all stations, regardless of size, perceived that farmers, growers, and
producers, and their state agricultural commissioner valued their work. More than 50% of
respondents from stations of all size categories strongly agree or agree that these two groups
valued the work of their experiment station.
Of the smallest stations (>$5 million annual budget), the directors perceived they were
valued most (at least 50% of respondents strongly agreeing or agreeing) by their congressional
delegation, institutional president, board of trustees, citizens, and faculty. Of the small to midsize stations ($5 million to $10 million), respondents perceived they were valued most by their
institution’s president. Directors of mid-size stations ($10M to $15M) perceived they were

112

valued most by NIFA-USDA leadership, graduate students, and faculty. There were no
respondents at mid to large-size stations with budgets between $15 million to $20 million.
Directors of the largest experiment stations, those with an annual budget more than $20 million,
perceived their governor, congressional delegation, NIFA-USDA leadership, institutional
president, board of trustees, and undergraduate students value them the most.
Once again breaking down stakeholder value by institutional and state stakeholders, this
study found that the smallest and largest stations perceive there are most valued by their
institutional and state stakeholders. For the smallest stations, this could be a factor of being a big
fish or the only fish in a small pond. In other words, the smallest stations may be the only public
agricultural, natural resources, and environmental research organization in their state. They also
are some of the oldest, if not the oldest, research organizations at their institutions. Therefore,
they can capitalize on the strength of their unique position in the state and their longevity when it
comes to stakeholder value; they have been around for a long time and thus, are part of the fabric
of the institutions and the state. Also, some of the smallest stations are in the Northeast where
institutions tend to be smaller in size as measured by the footprint of the main campus. It could
be that, with the small stations, their farms and facilities are more integrated onto the main
campus. Thus, they are more visible to the campus community. For example, at the NH
Agricultural Experiment Station at the University of New Hampshire, visitors drive by bucolic
farm fields and a dairy that is on campus as one enters UNH. At the largest stations, these could
be among the biggest fishes in the public research pond, and thus have an overwhelming
presence both on campus and within the state. In contrast, the small to medium stations, and the
medium stations might be just another fish at both their institutions and within their states in the
eyes of stakeholders.
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Institution-Level Stakeholder Value
• Small Stations—53% agreement
• Small to Medium Stations—22% agreement
• Medium Stations—33% agreement
• Large Stations—53% agreement
State-Level Stakeholder Value
• Small Stations—57% agreement
• Small to Medium Stations—38% agreement
• Medium Stations—36% agreement
• Large Stations—60% agreement
Table 19: Stakeholder Value of State Agricultural Experiment Station by Station Size as
Measured by Total Annual Budget*

Farmers, Growers,
and Producers
Small
Small to mid-size
Mid-size
Mid-size to large
Large
State Agricultural
Commissioner
Small
Small to mid-size
Mid-size
Mid-size to large
Large
State Legislators
and Policymakers
Small
Small to mid-size
Mid-size
Mid-size to large
Large
Governor
Small
Small to mid-size
Mid-size

Strongly
Agree

Agree

Somewhat
Agree

Neither
Agree or
Disagree

Somewhat
Disagree

Disagree

Strongly
Disagree

Don’t
Know/Not
Applicable

20
67
17
0
37

60
0
50
0
47

20
33
0
0
11

0
0
17
0
0

0
0
0
0
5

0
0
17
0
0

0
0
0
0
0

0
0
0
0
0

60
67
67
0
53

20
33
0
0
26

0
0
17
0
21

0
0
0
0
0

0
0
17
0
0

0
0
0
0
0

0
0
0
0
0

20
0
17
0
0

20
33
0
0
26

0
0
0
0
21

40
67
83
0
47

0
0
17
0
5

0
0
0
0
0

20
0
0
0
0

0
0
0
0
0

0
0
0
0
0

40
0
0

0
33
0

20
33
67

0
33
0

0
0
0

20
0
33

0
0
0

0
0
0
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Mid-size to large
Large
Congressional
Delegation
Small
Small to mid-size
Mid-size
Mid-size to large
Large
NIFA-USDA
Leadership
Small
Small to mid-size
Mid-size
Mid-size to large
Large
Institutional
President
Small
Small to mid-size
Mid-size
Mid-size to large
Large
Chancellor/Head
of University
System
Small
Small to mid-size
Mid-size
Mid-size to large
Large
Board of Trustees
Small
Small to mid-size
Mid-size
Mid-size to large
Large
Citizens
Small
Small to mid-size
Mid-size
Mid-size to large
Large
Undergraduates
Small
Small to mid-size
Mid-size
Mid-size to large
Large
Graduate Students
Small
Small to mid-size
Mid-size
Mid-size to large

0
11

0
42

0
32

0
0

0
11

0
0

0
0

0
5

60
0
0
0
39

20
0
33
0
39

0
67
33
0
22

0
33
17
0
0

0
0
17
0
0

0
0
0
0
0

0
0
0
0
0

20
0
0
0
0

20
33
33
0
32

20
0
33
0
32

20
67
17
0
37

20
0
17
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

20
0
0
0
0

40
33
33
0
53

40
33
0
0
21

0
0
17
0
16

20
33
33
0
5

0
0
0
0
0

0
0
0
0
5

0
0
0
0
0

0
0
17
0
0

40
0
0
0
26

0
33
33
0
21

0
33
33
0
21

40
0
17
0
26

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

20
33
17
0
5

60
0
0
0
11

0
0
17
0
47

20
67
50
0
26

0
33
17
0
16

0
0
17
0
0

20
0
0
0
0

0
0
0
0
0

0
0
0
0
0

20
0
0
0
5

40
0
17
0
11

40
67
67
0
32

0
0
0
0
37

0
33
17
0
16

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

40
0
17
0
53

20
0
50
0
26

0
67
0
0
21

0
0
17
0
0

0
33
0
0
0

20
0
0
0
0

20
0
17
0
0

0
0
17
0

40
0
33
0

0
33
17
0

20
33
0
0

0
33
17
0

20
0
0
0

20
0
0
0

0
0
17
0
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Large

0

37

58

5

0

0

0

0

Faculty
Small
40
20
40
0
0
0
0
0
Small to mid-size
33
0
0
33
0
0
33
0
Mid-size
17
33
33
0
17
0
0
0
Mid-size to large
0
0
0
0
0
0
0
0
Large
11
37
47
0
5
0
0
0
*Less than $5M (N=5); $5M to $10M (N=3); $10M to $15M (N=6); More than $20M (N=19); Do Not Know
(N=0)

Statistical Analysis: Perceived Stakeholder Value
A one-way ANOVA was conducted to compare the effect of region on the dependent
variables assessing perceived stakeholder value of experiment station. Overall, the ANOVA
indicates there was not a statistically significant effect of region on the perceived stakeholder
value of experiment stations at p<.05. Only one relationship, region and perceived value of
experiment stations by graduate students, was statistically significant (p=.043). Region is
responsible for 24% of the variance in perceived value by graduate students, which is a medium
effect size.
A one-way ANOVA was conducted to compare the effect of station size on perceived
stakeholder value of experiment stations. Overall, the ANOVA indicated that there was not a
statistically significant effect of station size on the perceived stakeholder value of experiment
stations at p<.05. Only one relationship, station size and the perceived value of experiment
stations by state legislators and policymakers, was statistically significant (p=.047), with station
size responsible for 24% of the variability in perceived stakeholder value by state legislators and
policymakers. This is a medium effect size.
Taken alone, these statistics may not provide much insight. However, when considering
the descriptive statistics, two regions with respondents from some of the largest stations, North
Central and Southern, also were more likely to say graduate students valued their stations.
Logically, this makes sense that respondents from these two regions, which are home to some of
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the largest public research universities in the nation, would perceive greater value from graduate
students conducting research at larger stations with more resources and faculty expertise.
Similarly, the largest stations may have more capacity to demonstrate their value to state
legislators and policymakers, resulting in respondents from the larger stations perceiving greater
stakeholder value from this group. Total funding based on total state and federal allocations
obtained from the USDA database also was analyzed regarding stakeholder value. There were no
statistically significant correlations.
Finally, correlations investigated potential relationships between region, experience of
director, station size based on total annual budget, and number of facilities (Table 20). One
relationship was statistically significant: station size and number of facilities. This was expected
as stations with the largest budgets would have the most facilities. The lack of correlations
between the rest of the variables indicates that there was diversity within each region regarding
the experience of directors and size of stations based on annual budget and number of facilities.
Table 20: Bivariate Correlation of Region, Experience of Director, Station Size, and Number
of Facilities (N=36)
Region
Director Experience
Station Size
Number of Facilities

Region

Director Experience

-.092
-.159
-.132

-.091
-.032

Station Size

.616***
P<.05* P<.01** p<.001***

Qualitative Responses
In addition to the quantitative survey questions, respondents were asked five qualitative
questions to further explore their thoughts about the perceived purpose and value of their state
agricultural experiment stations. Three qualitative survey questions correspond to the research
question regarding the perceived purpose of state agricultural experiment stations. They are: (1)
In your opinion, what do you believe are the three main purposes of YOUR state’s agricultural
117

experiment station and why? (2) Is there anything you would like to add regarding what you
consider the overarching purpose of YOUR state agricultural experiment station today? and (3)
Is there anything you would like to add regarding what you consider the public/private purpose
of YOUR state agricultural experiment station today?
Two qualitative survey questions correspond to the research question regarding perceived
value of stakeholders: (1) If there is a difference between the stakeholders you selected in the
previous two lists, what do you think explains the difference? and (2) When thinking about the
stakeholder groups that you believe value YOUR state agricultural experiment station, what do
consider the greatest opportunity for increasing stakeholder support for your state experiment
station?
Thirty-one of the 36 respondents provided qualitative responses: eight from the North
Central region, six from the Northeastern region, nine from the Southern region, and eight from
the Western region. The qualitative data was hand-coded and evaluated for overall and regionspecific themes using content analysis. No region-specific themes were uncovered, but several
overall themes were evident. These themes reflected perceived purposes and stakeholder value
presented in the survey, and new areas that could be potential areas for future research.
Overall Themes: Perceived Purpose of State Agricultural Experiment Station
When asked to further comment about their experiment station’s overarching purpose(s),
three themes emerged: directly serving the citizens of their state, educating the next generation of
agricultural scientists and industry professionals, and fueling innovation through technology
transfer and intellectual property.
The theme of serving the citizens of their state in a number of ways, such as conducting
applied research, developing new technologies, educating citizens about critical agricultural and
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natural resource issues, and informing policy makers, overwhelmingly emerged as a purpose
from respondents. Twenty-six of the 31 directors who answered the qualitative questions
identified this theme of direct service to their state as a priority. It was identified more than any
other theme.
For example, one respondent from the North Central region said, “We remain very
connected with our commodity groups and growers in the state. They are critical to our success.
Engaging with them and understanding their needs is vital.” A director from a Western state said,
“Everything we do, whether in production, environment, energy or health, is aimed toward
sustainable practices (economic, environmental, social) to benefit the citizens of our state.” One
director from the Southern region responded, “It is critical to be viewed as THE source of
information that can be trusted to make policy decisions in the best interest of the state and
nation.” Another director from the Northeastern region stated:
“To improve the health of the people, of the environment and the economy of (state) and
beyond through integrated, purposeful research and information delivery. We create
future food and agriculture systems by working across disciplines to explore questions
from all sides and translate our discoveries into practical solutions to help growers and
businesses thrive. This purpose is essential to always keep in mind that we must provide
beneficial outcomes to (state) to warrant continued funding from the state.”
This theme was in agreement with quantitative results that showed respondents
overwhelmingly perceived the purpose of their stations as conducting research with a direct
impact on the agricultural issues of their states. Other quantitative results in agreement with this
theme include improve the economic bottom line for farmers and support the state’s agricultural
economy broadly.
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Educating and training the next generation of scientists and agricultural professionals,
which ties to the purpose of providing research and educational opportunities to graduate and
undergraduate students, was the second most frequently mentioned theme. Eight of the directors
identified this as a main purpose of the station. They include three from the North Central region,
one from the Northeastern region, three from the Southern region, and one from the Western
region. One director from the Southern region stated, “Agriculture is being transformed by data.
It is up to the experiment stations to teach the next generation farmer and scientist and policy
leader to be able to be successful.” A North Central region director said, “Provide research
training opportunities for undergraduate and graduate students because they are the future
workforce.” Another North Central region respondent stated, “Provide research training for the
next generation of professionals in food systems and natural resources.” A respondent from the
Western region said, “To develop young scientists that will be the leaders of tomorrow.” This
theme had the second-highest level of agreement with quantitative data regarding perceived
purpose at the state and institution level.
A third theme that emerged regarding purpose was fueling innovation via technology
transfer and intellectual property. Six respondents mentioned this theme as a top purpose of their
experiment station: two from the North Central region and four from the Southern region. One
North Central respondent stated one of the experiment station’s main purposes is to “develop and
disseminate technology important to the production and utilization of food, feed, fiber, and fuel
from crop and livestock enterprises.” A respondent from the Southern region said one of the
station’s main purposes was to “develop innovation and intellectual property in benefit to
agriculture.” Another respondent from the Southern region said one of the top purposes of the
station was to “conduct discovery research in ag research. We are looked upon as the source of
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new discovery information that will, in the short and long term, be translated to solutions and
opportunities for agriculture.” There was limited/weak congruence with the third qualitative
theme and the corresponding quantitative results.
Overall Themes: Perceived Stakeholder Value of State Agricultural Experiment Station
Turning to perceived stakeholder value, respondents were asked, if there were differences
between who they perceived valued their experiment station and who they believed should value
their station, why are there differences. Twenty respondents answered this question: three from
the North Central region, three from the Northeastern region, nine from the Southern region and
five from the Western region. Two themes emerged. First, the most frequent response was that
there was no difference between the two groups. Eight of the 20 respondents to this question said
there was no or little difference between those who they perceive value their experiment station
and those who should.
Of those who said the two groups did differ, the most often-cited response was “politics”
and differences in the priorities and influence of those involved with agenda-setting process (See
Kingdon) of the station. Six respondents cited this as the reason for the discrepancy between the
two groups: one from the North Central region, one from the Northeastern region, three from the
Southern region, and one from the Western region. For example, one respondent from the
Southern region said, “current stakeholders and ‘should be’ stakeholders differ because the
‘should be’ stakeholders are ones who control resources, mainly financial, for AES.” A
respondent from the North Central region stated, “leadership versus users of the research
information we develop.”
Overall Themes: Greatest Opportunities for Increasing Stakeholder Support
Respondents also were asked what they consider the greatest opportunity for increasing
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stakeholder support. Twenty-six of those surveyed responded to this question. They include
seven from the North Central region, four from the Northeastern region, nine from the Southern
region, and six from the Western region. Two themes emerged: Improving communication to
educate stakeholders about the impact and value of the experiment station, and increasing
funding and resources.
The most frequently cited opportunity for increasing stakeholder support was better
communication with stakeholders, including elected officials, citizens, and university leadership,
to educate them about the impact and value of research conducted by the experiment station.
Seventeen of those surveyed cited this as the greatest opportunity for increasing stakeholder
support. A respondent from the Northeastern region replied, “Better messaging of what the
experiment station contributes to the economic well-being of the state.” A respondent from the
Southern region said, “Somehow we need to make the public more aware of how important
research is to our survival and success. A small portion understand this, but most do not give this
a lot of consideration.” Another respondent from the Southern region stated, “We do a poor job
of communicating our value.”
When discussing improving communication about their experiment stations, two
respondents, one from the Northeastern region and the other from the Southern region,
commented that there is confusion among stakeholders and the public about the difference
between agricultural experiment stations and cooperative extension units. The Northeastern
region respondent said, “Many of our statewide stakeholders do not understand the research
mission of the university or the college. They are more familiar with extension because of a
higher level of direct contact and frankly, it’s easier to comprehend.” The respondent from the
Southern region stated, “Many times, cooperative extension is recognized for work done by the
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experiment station because they are communicating with producers and citizens on a regular
basis. This is something I have experienced at other institutions as well.”
The second theme to emerge regarding opportunities to improve stakeholder support was
increasing and improving funding and resources. Four respondents cited this as an opportunity
for theirs stations: one from the Northeastern region, two from the Southern region, and one from
the Western region. One of the Southern region respondents said, “the greatest opportunity
would be to increase funding significantly for most important priorities in the state for
agriculture.” A Northeastern region respondent stated, “changing the way in which the match is
funded and obtaining a direct legislative line to enable us to advocate directly for our programs.”
Summary
This study investigates the dynamic relationship of the purpose and value of state
agricultural experiment stations as perceived by a sample of the directors of state agricultural
experiment station in the United States. To assess purpose, the survey instrument reflects
federal/USDA-NIFA stated goals for research, and state and institution-level station purposes.
There are six broad USDA-NIFA-stated goals for state agricultural experiment station research:


Advance the competitiveness of American agriculture.



Bolster the U.S. economy.



Enhance the safety of the nation’s food supply.



Improve the nutrition and well-being of American citizens.



Sustain natural resources and the environment.



Build energy independence.

There are four state-level purposes:


Improve the economic bottom line for farmers.
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Support the state’s agricultural economy broadly.



Educate the public about agricultural issues.



Influence public policy.

There are five institution-level purposes:


Conduct research with a direct impact on agricultural issues in the state.



Provide student educational and research opportunities.



Support faculty research.



Conduct basic scientific research.



Generate intellectual property revenue for the university.

To assess perceived stakeholder value, respondents were asked if they perceived specific groups
of stakeholders valued the work of their experiment stations.
Data was gathered through a survey designed to answer five questions. (1) What do state
agricultural experiment station directors perceive as the overarching purpose(s) of state
agricultural experiment stations today? (2) Do state agricultural experiment station directors
perceive that the purpose(s) of state agricultural experiment stations differ by region? (3) Do
state agricultural experiment station directors perceive the work of agricultural experiment
stations is valued by specific stakeholder groups? (4) Do state agricultural experiment station
directors perceive stakeholder groups value the work of agricultural experiment stations
differently depending on region? (5) Do state agricultural experiment station directors perceive
stakeholder groups value the work of agricultural experiment stations differently depending on
size of experiment station, with size measured by total annual budget?
The first question revealed that most respondents strongly agree or agree with nearly all
USDA-NIFA goals for their state agricultural experiment stations. The top three goals (enhance
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food supply, improve nutrition and well-being of American citizens, and sustain natural
resources and environment) seem to have a greater focus on the specifics of farming–food and
the environment for sustaining food production. There also was strong, positive consensus for
most of the state and institution-level station purposes, with large majorities of respondents
strongly agreeing or agreeing with seven of the nine purposes. Conducting research that has a
direct impact on the agricultural issues of a state received the strongest endorsement, with 97%
(all but one director) strongly agreeing or agreeing with this experiment station role. Two
purposes, conducting basic scientific research (50%) and generating intellectual property revenue
for the university (28%), received the least support as perceived station purposes. These two
purposes are aligned with general university interests but are not seen as aligned closely enough
with the distinctive mission of an agricultural experiment station and practical application
orientation to research as opposed to theoretical research to be perceived as strongly related
purposes.
The second question investigated whether the regional location of a station plays a role in
the perceived purposes of experiment stations. Although there was general agreement among the
regions regarding the USDA-NIFA goals, the Western region showed the least amount of
support for the perceived purposes of these farming and nation-oriented purposes. The North
Central and the Southern regions more closely aligned with perceived purposes drawn from the
USDA-NIFA goals than the other regions. There also was strong support for most of the
institution-level and state-level purposes, with respondents from the North Central and Southern
regions were more likely to strongly support both institutional and state-level purposes. In
general, the state-level purposes garnered greater levels of support than the institutional
purposes. This reflects the closer alignment of the state-level perceived purposes with the
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original mission of experiment stations, which is to serve their state’s agricultural community by
conducting applied research. Not surprisingly, two state and institutional-level purposes—
generating intellectual property revenue and conducting basic scientific research with no
apparent economic return—received the lowest levels of support. These two perceived purposes
are farthest removed from the original applied-research mission of experiment stations.
The third question assessed perceived stakeholder value of experiment stations. Not
surprisingly, most respondents perceived that their state’s farmers, growers, and producers, and
their state agricultural commissioner value their experiment station. These stakeholders would be
most directly connected to the experiment station and most invested in its applied research and
impact on agriculture in the state. In addition, respondents perceived they were valued by their
congressional delegation, NIFA-USDA leadership, and their institution’s president. It is
noteworthy that these three previous stakeholder groups play a role in securing federal and state
funding for experiment stations. In contrast, respondents perceived they were valued the least by
their state’s citizens, governor, state legislators and policymakers, undergraduate students, and
graduate students. These stakeholders are less directly involved with and likely less
knowledgeable about the experiment station.
Question four looked at whether there were regional differences in perceptions of
stakeholder value. There was agreement among all regions that the work of experiment stations
is valued by farmers, growers, and producers, and the state agricultural commissioner, which is
not surprising, as previously discussed. Northeast respondents perceived the following
stakeholder groups valued their station’s work the most: institution’s president, board of trustees,
USDA-NIFA leadership, and faculty. North Central respondents perceived the following
stakeholder groups valued their station’s work the most: state legislators and policymakers,
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governor, congressional delegation, NIFA-USDA leadership, institutional president,
chancellor/head of university system, graduate students, and faculty. Southern respondents
perceived the following stakeholder groups valued their station’s work the most: congressional
delegation, NIFA-USDA leadership, institution’s president, and board of trustees. In the West,
only state legislators and policymakers were perceived to strongly value their station’s work. The
regional alignment of stakeholder value by institutional and statewide stakeholders indicated that
respondents perceived they were more valued by their statewide stakeholders than their
institutional stakeholders. Not a single region perceived they are strongly valued by their
institutional stakeholders, with the Western region perceiving the least amount of support and
value from their institutional colleagues.
The fifth question investigated whether the size of a state agricultural experiment station,
as measured by total annual budget, influenced perceptions of stakeholder value. Generally, the
directors of all stations, regardless of size, perceived that farmers, growers, and producers, and
their state agricultural commissioner valued their work. Of the smallest stations, the directors
perceived they were valued most by their congressional delegation, institutional president, board
of trustees, citizens, and faculty. Of the small to mid-size stations, respondents perceive they
were valued most by their institution’s president. Directors of mid-size stations perceived they
were valued most by NIFA-USDA leadership, graduate students, and faculty. There were no
respondents at mid to large-size stations with budgets between $15 million to $20 million.
Directors of the largest experiment stations perceived their governor, congressional delegation,
NIFA-USDA leadership, institutional president, board of trustees, and undergraduate students
valued them the most.
In addition to the quantitative survey questions, respondents were asked five qualitative
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questions to further explore their thoughts about the perceived purpose and value of their state
agricultural experiment stations. Several themes emerged. When asked to further comment about
their experiment station’s overarching purpose(s), three themes emerged: directly serving the
citizens of their state, educating the next generation of agricultural scientists and industry
professionals, and fueling innovation through technology transfer and intellectual property.
When asked if there were differences between who they perceived valued their
experiment station and who they believed should value their station, why are there differences,
two themes emerged. First, the most frequent response was that there was no difference between
the two groups. Of those who said the two groups did differ, the most often-cited response was
“politics” and differences in the priorities and influence of those involved with agenda-setting
process (Kingdon, 2011) of the station.
Finally, respondents were given an opportunity to elaborate on what they considered the
greatest opportunity for increasing stakeholder support. Two themes emerged: Improving
communication to educate stakeholders about the impact and value of the experiment station, and
increasing funding and resources.
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Chapter Five: Conclusions, Discussion, and Recommendations
This study investigated the dynamic relationship of the purpose and value of state
agricultural experiment stations today as perceived by a sample of the directors of state
agricultural experiment station in the United States funded by the Hatch Act of 1887. State
agricultural experiment stations are a fundamental component of the land-grant university
system; they are the original model and the first centers for applied research at most flagship
state land-grant research universities in the United States (Kerr, 1987; Knoblauch, 1962). The
purpose of state agricultural experiment stations has evolved since their inception as new
agricultural issues have arisen, new technology has been developed, new discoveries have been
made, and as the concept of agricultural science and research has expanded in scope and
direction. In addition, over the years the value of these research organizations to a diverse set of
stakeholders has ebbed and flowed depending on shifts in political, economic, and public values
and perceptions about publicly funded scientific research.
This study adds to the literature on agricultural experiment stations. A comprehensive
search of peer-reviewed journal articles did not find a perception study that assessed the
overarching purpose and value of state agricultural experiment stations by surveying the
directors of these stations. This study also is significant because it comes at a time when public
investment in agricultural research and development is at an all-time low while private
investments in agricultural research have soared (ERS, 2019), despite the clear and convincing
evidence that there are substantial technological, economic, and social returns on public
investments in agricultural research such as that conducted at state agricultural experiment
stations. Knowledge about the role of these stations is important in informing the public about
the investment in this public good.
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This study found that, overall, the current directors of state agricultural experiment
stations remain committed to the original mandate as outlined by the Hatch Act—to conduct
public agricultural research for the common good to benefit the citizens of their states. Directors
perceived the purposes of their experiment stations as primarily focused on serving statewide
farming and agricultural interests, citizens of their state, and the common good. These statewide
purposes included improving the economic bottom line for farmers, supporting the state’s
agricultural economy broadly, and educating the public about agricultural issues. They also
strongly supported national purposes drawn from broader goals outlined by USDA-NIFA that
focus more on the specifics of farming–food and the environment for sustaining food production.
These included enhancing the food supply, improving nutrition and well-being of American
citizens, and sustaining natural resources and environment.
They also perceived that their state’s farmers, growers, and producers, and their state
agricultural commissioner value their experiment stations the most. Of the stakeholder groups
considered, these stakeholders were most directly connected to experiment stations and most
invested in their applied research and impact on agriculture in the state. Their state’s
congressional delegation, NIFA-USDA leadership, and their institution’s president also were
viewed as strong supporters who value the work of their experiment stations. These three groups
also had direct connections to the stations, as they are involved in securing federal and state
funding for experiment stations. When asked how they could improve stakeholder value, the
majority of directors endorsed better strategic communications. This is a key element of being
successful in the agenda-setting process, which informs this research.
This chapter presents a brief overview of the study, including the theoretical framework
underpinning it, and then the findings in order of research questions. Each question is answered
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by presenting the findings, implications, and connections to theory and literature. The chapter
concludes with limitations of the study and recommendations for future research.
Overview of Study
This research on the perceived purpose and stakeholder value of state agricultural
experiment stations today was informed by John W. Kingdon’s (2011) classic theoretical
framework on agenda setting in the dynamic policy development process. The overarching
question that frames his work was, “How does the public know that an idea’s time has come?”
The mission of state agricultural research experiment stations is to advance knowledge of
agriculture, natural resources, and other related disciplines through scientific inquiry.
Consequently, how the leadership and scientists at state agricultural experiment stations decide
the focus of their research agenda and what factors and actors influence those decisions about the
research agenda have important consequences.
Data was gathered through a survey designed to answer five questions. (1) What do state
agricultural experiment station directors perceive as the overarching purpose(s) of state
agricultural experiment stations today? (2) Do state agricultural experiment station directors
perceive that the purpose(s) of state agricultural experiment stations differ by region? (3) Do
state agricultural experiment station directors perceive the work of agricultural experiment
stations is valued by specific stakeholder groups? (4) Do state agricultural experiment station
directors perceive stakeholder groups value the work of agricultural experiment stations
differently depending on region? (5) Do state agricultural experiment station directors perceive
stakeholder groups value the work of agricultural experiment stations differently depending on
size of experiment station, with size measured by total annual budget?
This study was conducted in six stages. First, the survey instrument was developed by the
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researcher, reviewed by her dissertation committee, and modified based on their feedback. The
survey questions on the purpose of state agricultural experiment stations were anchored in the
current federal goals set by NIFA for state agricultural experiment stations as well as state and
institution-focused purposes of agricultural experiment stations. Questions regarding stakeholder
groups focused on farmers, growers, and producers; state legislators and policymakers; governor;
congressional delegation; USDA leadership; institutional leadership; chancellor and trustees;
faculty; students; and the public.
Second, the survey instrument and overarching goals of the research project were
reviewed by the director of the New Hampshire Agricultural Experiment Station. Modifications
to the language of the survey instrument were made based on the director’s feedback. Third, the
penultimate instrument was reviewed by the researcher’s committee chair and the director of the
UNH Survey Center. Fourth, the survey was pilot tested via Qualtrics by the four directors of the
regional associations of state agricultural experiment station directors. Their feedback and
recommendations were incorporated into the final survey instrument, which was again reviewed
by the researcher’s committee chair and director of the UNH Survey Center.
Fifth, the final survey instrument was emailed to 104 respondents representing 59 of the
60 state agricultural experiment stations at land-grant universities founded in 1862. Respondents
were drawn from the directories of the four regional state experiment station association
websites. The number of respondents exceeded the number of directors because most of these
online directories listed multiple directors for the same experiment station. In addition, several
directories were out of date. In numerous instances, respondents emailed the researcher after
receiving the survey to provide the name and contact information for the new director. In only
two instances did the researcher receive duplicate responses from the same state agricultural
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experiment station. In these cases, the respondents were queried for clarification regarding which
response to include in the analysis. The final sample represents 36 of 59 state agricultural
experiment stations, a 61% response rate.
Sixth, the data was analyzed statistically using SPSS to investigate overall sample-level
perceptions of the purpose and value of state agricultural experiment stations and differences the
relationships of the perceived purpose and value depending on regional location and size of
experiment station, based on total annual budget.
Research Questions
Question 1: Perceived Overarching Purpose of Agricultural Experiment stations
Those who participated in this study supported nearly all of the broad, national goals set
by USDA-NIFA for their state agricultural experiment stations. In particular, national goals that
directly serve a state’s farmers and farming community--enhance food supply, improve nutrition
and well-being of American citizens, and sustain natural resources and environment--received a
stronger endorsement as perceived purposes than those that serve more broad purposes beyond
farming and agriculture. Of the six federal goals, building energy independence received the
lowest level of support.
When considering perceived purposes at the statewide and institutional level, farming and
agricultural-oriented purposes again received strong support from respondents, with large
majorities of respondents strongly agreeing or agreeing with seven of the nine purposes. These
included conducting research that has a direct impact on the agricultural issues of a state
(received the most support); providing student educational and research opportunities; improving
the economic bottom line for farmers, growers, and producers; supporting a state’s agricultural
economy broadly; supporting independent faculty research; educating the public about important
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agricultural issues in their state; and influencing public policy about important agricultural issue
in the state. Two perceived purposes at the statewide and institutional levels received the least
support: conducting basic scientific research and generating intellectual property revenue for the
university (the lowest level of support).
These findings are in alignment with the original public mission of state agricultural
experiment stations established by the Hatch Act of 1887 as well as the public mission of landgrant universities. In a time when institutions of higher education are struggling to define their
missions to a chorus of stakeholders who question their purposes and motivations (Zemsky,
2006), the leadership at the nation’s state agricultural experiment stations are unified and clear
about their mission and purposes as well as the problems they seek to solve.
According to Kingdon (2011), “problem recognition is critical to the agenda-setting
process” (p. 198), in this case, setting the research agenda for experiment stations. By clearly
identifying the purposes of experiment stations, directors can recognize the most critical research
problems to pursue. And, chances are better a proposal or subject will rise on an agenda if it is
tied to an important problem (Kingdon, p. 198). For experiment stations, this can be interpreted
as the most pressing agricultural, natural resources, and environmental problems of states are
more likely to be reflected on the research agendas of experiment stations, as defined by their
missions and stated purposes. Kingdon’s insight that “some problems are seen as so pressing that
they set agendas all by themselves” (p. 198) would certainly hold true for the nation’s state
agricultural experiment stations.
Question 2: Regional Differences in Perceived Purpose of Agricultural Experiment Stations
When investigating the directors’ perceptions of purposes affiliated by region, there was
general agreement with most of the USDA-NIFA goals, although there were differences in
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support by region. Again, looking at goals aligned as farming goals and those supporting more
broad public goals, the regions were more closely in agreement for those purposes that are
focused on farming and agriculture. In particular, the Southern, North Central, and Northeastern
regions were more than 90% in agreement with purposes associated with farming. The Western
region was 81% in agreement. Those purposes associated with public goals had more
pronounced differences in support between the regions. However, the spread between the regions
was more pronounced. Overall, respondents from the North Central region were in most
agreement with the public-oriented purposes. Respondents from the West were least likely to
support these public goals as purposes of their experiment stations, with just 44% strongly
agreeing or agreeing with them.
It is unclear why the Western region showed the least amount of agreement in support for
the USDA-NIFA goals. Western region respondents hailed from the most diverse group of
experiment stations: University of Alaska, American Samoa Community College, University of
Arizona, University of Guam, University of Hawaii, University of Idaho, New Mexico State
University, University of Nevada, and Oregon State University. The research environment and
capacity of America Samoa, Guam, Hawaii, and Alaska are markedly different than that of the
other stations that are larger in terms of funding and resources. In addition, as noncontiguous
states and territories, including three insular areas, they may have agricultural, natural resources,
and environmental needs that differ fundamentally from those of the contiguous 48 states. They
also may have less of an affiliation with perceived purposes outlined by a federal agency and
more aligned with the needs of their citizens. For them, those who set the research agenda may
be less influenced by policy entrepreneurs and federal officials in Washington, D.C. and the
mainland United States, and more by specialists and experts who reside within their communities
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and more fully understand the unique issues facing their agricultural, natural resources, and
environmental communities. In addition, one Western director viewed the purposes of the station
markedly different than the rest of the experiment stations. This director considered the purpose
of the station as merely providing the physical facilities for research carried out by others,
regardless of affiliation. For this director, the station’s only inherent purpose was as a physical
and technical resource. Finally, notably California, which is the largest experiment station
system in the nation, did not respond to this survey.
Question 3: Perceived Stakeholder Value of Agricultural Experiment Stations
Directors overwhelmingly agreed that they draw the most support from their state’s
farmers, growers, and producers, and their state agricultural commissioner. These stakeholders
are the inside players (Marshall, Mitchell, and Wirt,1985): they are the most well-informed about
the state’s agricultural industry and challenges, and most directly involved with farming and
agriculture. They also are the stakeholders who are most knowledgeable about state agricultural
experiment stations and the work they do in service to the state. Directors also perceived they are
valued by their congressional delegation, NIFA-USDA leadership, and their institution’s
president. In terms of proximity, they are near the center of influence for experiment stations, but
not as close to the insiders discussed previously (Marshall, et. al., 1985). While not as close in
proximity as farmers and the state agricultural commissioner to the state’s agricultural industry,
these three groups have a vested interest in the activities of experiment stations. Unlike farmers
and the state agricultural commissioner, the congressional delegation, USDA-NIFA leadership,
and the institution’s president play a direct role in funding experiment stations and have a highlevel of more broad influence. This role puts them in closer proximity to understand the work of
the stations, particularly at the policy level. They also are the more visible participants in the
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agenda-setting process for experiment stations. Kingdon (2011) describes these visible
participants as those who receive a lot of press and attention (p. 199). Usually they don’t set the
specifics of the research agenda or implement decisions about how to carry out the research
agenda, but they do affect it in substantial ways (p. 199).
Directors perceived they receive the least amount of support from their state’s citizens,
governor, state legislators and policymakers, undergraduate students, and graduate students.
These stakeholders are even farther away from the previously discussed stakeholders in
influence: they may have influence, but it is not crucial (Marshall, et. al., 1985). And they may
be engaged with setting the experiment station agendas infrequently or not at all (Marshall, et.
al., 1985). There could be unique reasons for this perception that are specific to each stakeholder
group. Regarding the state’s citizen, chances are most would gain general knowledge about the
experiment station and its work from the news media. However, by and large, the news media
likely is an unreliable source of communication for sustained scientific information, including
the nuanced area of state-level agricultural, natural resources, and environmental research. As
Downs (1972) describes in the issue-attention cycle, the news media tends to report on crises (p.
39); once the crisis passes, the issue falls off the issue-attention cycle and the media stops
reporting on it. While the research conducted at experiment stations may address national and
even global agricultural, natural resources, and environmental issues, state-level research usually
is incremental and long-term, which isn’t conducive to the issue-attention cycle. Even if the work
of experiment stations was covered by the news media, it would be for only a short period of
time, if more than once. This is not an ideal method to effectively communicate to the citizens of
the state about the work of experiment stations.
Similar to the news media and the issue-attention cycle, state legislators and
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policymakers are elected to represent the needs and concerns of their constituents. Unless a
constituent issue overlaps with the work of experiment stations, it is logical that many would not
be invested in or deeply knowledgeable about these research organizations, making them
infrequent influencers on experiment stations. It simply is not on their radar. In addition, they
may defer policy decisions about the state’s agricultural, natural resources, and environmental
issues to the state agricultural commissioner and the much more knowledgeable communities of
policy specialists and career officials within the state’s agricultural and environmental
departments. These policy specialists and career officials likely highly value the work of
experiment stations because, by virtue of their proximity to working on the same issues, they
understand impact of stations in states.
Finally, directors did not perceive they are highly valued by graduate and undergraduate
students at their institutions. This could be a proximity issue–unless a student is directly involved
with experiment station research, she likely would know little to anything about the experiment
station. Also, much like faculty who segment themselves by academic discipline, students tend to
associate with their peers in their colleges and academic programs. Unless they are in a degree
program that is directly related to agriculture, natural resources, or the environment, it would be
unlikely that they would have little to any knowledge about the goings on in these areas outside
of their academic community.
Question 4: Regional Differences in Perceived Stakeholder Value
This study found that there are regional differences in perceptions of how much statewide
and institutional stakeholders valued the work of state agricultural experiment stations. In
general, regional respondents believed they are more valued by their statewide stakeholders than
their institutional stakeholders. In terms of statewide stakeholder value, those in the North
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Central and Southern regions perceived they are most valued by their statewide stakeholders.
The Northeast respondents perceived they are least valued by their statewide stakeholders. Of the
regions, the Northeast receives the lowest level of average state funding for its experiment
stations. In addition, four of the nine institutions represented by the Northeast respondents are
located in the ten states that provide the lowest levels of funding for public universities (SHEEO,
2017). These are Vermont, Pennsylvania, West Virginia, and Delaware. New Hampshire, which
was not included in the survey, also is included in this undistinguished list of low state
appropriations. It is not clear if state appropriations or state-level contributions to experiment
stations are factors in why Northeast directors perceive they are least valued by their statewide
stakeholders, but it provides an opportunity for deeper study.
Not a single region perceived they are strongly valued by their institution’s stakeholders,
with the Western region perceiving the least amount of support and value from their institutional
colleagues. This could reflect the culture of academia where various constituencies such as
students and faculty tend to be more compartmentalized and thus insulated from appreciating or
knowing much about those outside of their academic disciplines. The perceived lack of value
from institutional leaders such as the university president, board of trustees, and chancellor could
be a factor of proximity of influence, with respondents having little to no meaningful interaction
with those in leadership about the research agenda of experiment stations and its impact in the
state. Thus respondents may perceive that these stakeholders do not value experiment stations.
Or, these stakeholders actually may not value the work of the experiment stations. This area
warrants further study as generating more support from one’s own academic and research
community is an opportunity to increase stakeholder value.
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Question 5: Differences in Perceived Stakeholder Value by Station Size
Overall, directors perceived they were valued by farmers, growers, and producers, and
their state agricultural commissioner, regardless of size of the size of their experiment station, as
measured by total annual budget. From the smallest to the largest stations, these two stakeholder
groups were perceived to strongly support the work of experiment stations. This is not surprising
given that nearly 80% of the respondents agreed about their value in the eyes of these two
groups, which are in closest proximity of influence of the stations.
Once again breaking down stakeholder value by institutional and state stakeholders, this
study found that the smallest and largest stations perceived they were most valued by their
institutional and state stakeholders. For the smallest stations, this could be a factor of being the
biggest and/or only fish in a small pond. The smallest stations may represent the most robust
and/or only public research being conducted on agriculture, natural resources, and the
environment in their states. Thus, they could be considered an essential source of unbiased
expertise by institutional and state stakeholders. It also could be that they are a long-living fish in
a small pond. In other words, the smallest stations also are some of the oldest, if not the oldest,
research organizations at their institutions. Therefore, they can capitalize on the strength of their
longevity when it comes to stakeholder value; they have been around for a long time and thus,
are part of the fabric of the institutions and the state. They may be the only agricultural research
organization in the state, thus giving them a more captive audience with those invested in such
research. Also, some of the smallest stations are in the Northeast where institutions tend to be
smaller in size as measured by the footprint of the main campus. It could be that, with the small
stations, their farms and facilities are more integrated onto the main campus. Thus, they are more
visible to the campus community. For example, at the NH Agricultural Experiment Station at the
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University of New Hampshire, visitors drive by bucolic farm fields and a dairy that is on campus
as one enters UNH. At the largest stations, these could be among the biggest fishes in a big pond
of research, and thus have an overwhelming presence both on campus and within the state. In
contrast, the small to medium stations, and the medium stations might be just another fish at both
their institutions and within their states in the eyes of stakeholders.
Conclusions and Recommendations
Conclusion: Directors overwhelmingly see the purpose of their state agricultural
experiment stations to serve their state and its agricultural and natural resources communities.
Recommendation: Key influencers in the policy process such as farmers, producers, and
growers; the state agricultural commissioner; state legislators with an interest in or influence
over agricultural, natural resources, and environmental issues; state grange; state and county
farm bureaus; specialists in state departments of agriculture, natural resources, and the
environment; county conservation commissions; associations of farmers, growers, and
producers; and other aligned nonprofit organizations should be tapped as both information
sources and “agvocates” for experiment stations. As mostly hidden specialists, these influencers
can inform the research agenda for experiment stations so that its primary purpose, serving the
state and its agricultural community, is strengthened. In addition, stations should strongly
incorporate the mission and message of public service to the state into all facets of experiment
station communications, engagement, and outreach. This is particularly important when
communicating with stakeholders with less of a direct connection to the state’s agricultural
sector, such as the governor, state legislators, and the public. This message and mission are
congruent with both the original mandate of experiment stations set by the Hatch act, and the
original mission of the Morrill Act that established the land-grant system.

141

Conclusion: Directors overwhelmingly agree with the broad, national purposes outlined
by USDA-NIFA.
Recommendation: Experiment stations should prioritize demonstrating to federal
stakeholders the station’s impact at the national and state levels. These federal stakeholders play
a key role in the agenda setting process for experiment stations nationwide and have a direct
impact on experiment station funding. As specialists at the federal level, they also are in a
position to strengthen the experiment station system nationally by raising its profile with
congressional leaders and those with federal policymaking authority.
Conclusion: Directors perceive those stakeholders who align directly with their purposes
that serve the farming and statewide agricultural communities value them the most.
Recommendation: Station leadership should leverage these strong stakeholder
relationships and ties to influence those stakeholders who directors perceive do not value them as
much but should. These include the governor, citizens, and most of the institutional stakeholders.
By aligning with these stakeholders, stations can be more effective in gaining support for their
research agenda among those who are not in as close proximity to the work of stations. Closer
alignment and leveraging of these farming and agricultural stakeholders also will allow stations
to take advantage of policy windows that allow their research to have a greater impact on finding
solutions for important agricultural, natural resources, and environmental problems.
Conclusion: Directors perceive their institutional stakeholders such as the chancellor,
board of trustees, faculty, and students value them the least.
Recommendation: Make strategic changes to communications, engagement, and
outreach efforts to better inform these institutional stakeholders about the state impact of the
research agenda of the stations. Enlist the support of career university civil servants who work
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closely with high-level institutional stakeholders such as the institutional president, chancellor,
and board of trustees to aid in raising the visibility of the stations with these constituents.
Leverage the influence of civil servants who also are policy entrepreneurs motivated by altruistic
as well as self-serving reasons (Kingdon, 2011, p. 204). Seek cross-disciplinary research
collaborations with faculty in other academic disciplines to both help inform the research agenda
and find innovative opportunities to advance it, thus expanding the breadth of participants in the
agenda-setting process. Some of world’s most pressing public policy issues such as climate
change, food scarcity, and environmental impact, are squarely within the research agenda of
experiment stations. These public policy issues also are of interest with other academic
disciplines. They also should be of high interest to broad institutional constituencies, including
undergraduate and graduate students who will be the next generation of scientists to solve these
global issues.
Conclusion: Directors perceive they can improve stakeholder value by improving
communications efforts.
Recommendation: Conduct a communication audit to determine if key messages are
reaching key stakeholders. Enlist the support of policy entrepreneurs such as agvocates, career
civil servants, journalists, and academic colleagues to advance station communications efforts.
Monitor the agricultural, natural resources, and environmental policy landscape for problem
windows that allow the station to advance its research agenda by offering solutions to the
problem (Kingdon, 2011, p. 203).
Conclusion: Directors perceive there is confusion among stakeholders regarding the
purpose and mission of experiment stations and cooperative extension.
Recommendation: Reinforce in messaging and communications the points of
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differentiation for each of these organizations. Jointly leverage mutual stakeholders in
communications to more clearly elucidate the synergistic strengths of these two organizations as
powerful and valuable, yet individual, resources for agricultural and state stakeholders.
Limitations
Because this research study was primarily a descriptive study that relies on a survey
instrument, it had inherent limitations. One of the primary limitations was response bias:
respondents may not have provided accurate answers or were reluctant to answer in a manner
that portrays them in an unfavorable light (Dillman, 2014). They also may have had different
perceptions of the answer choices. For example, agree and somewhat agree may be interpreted
differently by respondents. Because of potential respondent bias as well as turnover in a very
small population size, it may be difficult to replicate this survey and compare the data with a
reasonable level of confidence in its reliability and validity.
This study also may have been limited by the small population and sample size. There are
only 60 state agricultural experiment stations founded under the Hatch Act, and just 36 stations
of 59 surveyed were represented. While this was a 61% response rate, this small sample may
have had a negative impact on assessing responses to the research questions.
Finally, this study was limited because California, which is in the Western region, did not
respond to this survey. The lack of inclusion of the the nation’s largest experiment station system
may have resulted in an incomplete picture of the dynamics occurring in the Western region, the
nation’s most diverse and dissimilar group of experiment stations.
Positionality Statement
Guba (1981) discusses the importance of assessing the trustworthiness of naturalistic
inquires by practicing reflexivity. To this end, I present the following positionality statement. I
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come to this research as a former journalist and current communications manager for the New
Hampshire Agricultural Experiment Station at the University of New Hampshire. As a former
journalist, facts and accuracy matter to me. And as someone whose professional position is to
communicate scientific research results to diverse nontechnical audiences, research that helps
illuminate how to most effectively reach key stakeholders is of keen interest to me.
When contemplating a topic for my dissertation, I sought a project that would tie my
academic training directly to my professional experience as a lifelong communications
professional. After weighing many ideas, I realized that looking at the purpose and stakeholder
value of state experiment stations broadly in the United States would be a good entrance into
scholarly work. First, it ties directly to my professional work and will help inform it. Second, it
will serve the broader experiment station community whose work I consider critical to solving
our nation’s most pressing agricultural, natural resources, and environmental challenges. Third, it
brings to life the theoretical concepts of higher education public policy development that was a
focus of my doctoral courses. Fourth, it provides both quantitative and qualitative research
opportunities. And finally, it is a unique niche of higher education inquiry that is not be
addressed.
I am aware that, as a higher education scholar, communicator of scientific research, and
former resident of areas hard hit by the impacts of climate change, I have an implicit bias in
favor of research results and policies that address agricultural, natural resources, and
environmental challenges. My scholarly and communications interests that may contribute to this
bias are discussed above. I have lived in California where I experienced the state’s climate
extremes, from wildfires to mudslides, as well as the negative aspects of population growth and
water scarcity. As an undergraduate at Louisiana State University and a reporter in East Texas
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and the Florida panhandle, I saw repercussions of lax environmental laws that resulted in
polluted water and air threatening the livelihoods and lives of residents. The areas already were
experiencing the impacts of climate change with stronger hurricanes and tropical storms three
decades ago when I lived there. With this in mind, it is important for me to check my biases that
may favor certain results and dismiss others.
Finally, as a science communicator who deals with the daily challenges of
communications work, it is important for me not to overstate results that confirm my own
professional experiences. Drapeau (2002) refers to this “owning” one’s own subjectivity (p. 2).
For example, educating stakeholders about the distinct mission, purpose, value, and impact of the
New Hampshire Agricultural Experiment Station as a separate but complimentary organization
to UNH Cooperative Extension is an ongoing effort. I was surprised that the qualitative results
revealed that directors of other stations also experienced this issue. When assessing these results,
I was aware that they could be a form of confirmation bias of my professional experiences. I
tried to balance fairly and accurately reporting the results without overstating their significance. I
also was aware, however, that further exploration regarding this matter was warranted since
these qualitative comments regarding cooperative extension confusion were not solicited or
prompted by the survey, and that there may be other stations also experiencing this issue.
Suggestions for Future Research
This research scratched only the surface of research about the purpose and value of state
agricultural experiment stations. This study could be repeated every few years to gauge changes
in how state agricultural experiment directors at Hatch-funded experiment stations perceive their
station’s purposes and stakeholder value. The results would inform and evolve the research
agenda.
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Specific stakeholder groups could be surveyed about perceptions of the purpose and
value of state agricultural experiment stations. This could provide educative results, especially
when comparing them to those of the directors’ perceptions. In particular, the state agricultural
commissioners, the federal delegation, and the institutional president could provide valuable
insights regarding the station research agenda and how it aligns with the broader agenda-setting
process and goals of these three constituency groups.
Individual state agricultural experiment stations could benefit from conducting state
surveys of state legislators, university, and university system leadership about the purpose and
value of the experiment station. These state-level surveys could provide a “deep dive” regarding
how much key influencers and visible participants in the policy making process are
knowledgeable about and value a specific state agricultural experiment station. In addition, the
direct beneficiaries of experiment station research – farmers, producers, and growers – could be
queried about the experiment station’s purpose and value. These results have the potential to
substantially enhance an experiment station’s direct impact in its state by expanding its ability to
share valuable scientific knowledge to key stakeholders, which is key to its core mission. It also
provides an opportunity to align with additional policy entrepreneurs who could be instrumental
when policy windows open in advancing solutions derived from the research agenda.
Similarly, region-level research could be a rich source of inquiry. In particular, the
Western region should be explored further given that the contributions of California, which is the
nation’s largest state agricultural experiment station system, are not reflected in these research
results, and the results indicate that this region has unique characteristics regarding perceived
purpose and stakeholder value in comparison to the other regions. The region’s characteristics
are the most dissimilar in comparison with the other regions. In fact, it has unique characteristics
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not found any other region, including having the nation’s most extreme climates. These Western
stations also serve the most economically important agricultural region in the nation; total
regional agriculture production accounts for 23.3 percent of the total U.S. farm gate value or
$87.7 billion (Hess, 2015). In many ways, the Western region is at the epicenter of the nation’s
most pressing agricultural, natural resources, and environmental crises. How experiment stations
scientists are taking the lead to help mitigate the impact of climate change, which is tied to
increased, devastating wildfires, sea level rise, water scarcity, and emerging invasive pests and
diseases in the region, could be a fruitful area of research.
Future research also should look at the issue of stratification of research funding in terms
of gender and ethnicity. Women now account for the majority of college and university degrees
awarded in the United States, and STEM education has been a priority for several years. Is this
reflected in the funding of experiment station research? What percentage of experiment station
research is conducted by principal investigators who are women? Similarly, what percentage of
experiment station research is conducted by principal investigators who are minorities? The
results could illuminate areas where there are disparities in funding based on gender and
ethnicity.
One of the issues that the directors of state agricultural experiment stations raised in this
survey was poor communication, and specifically the ongoing confusion between understanding
the mission and purpose of a state agricultural experiment station and cooperative extension.
Qualitative research that reviews how each organization positions itself publicly could illuminate
areas contributing to confusion. A national study of how these complimentary, yet separate,
mission-specific, organizations address potential areas of confusion and clarity in how they
communicate with their influencers could yield important information for those experiment
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stations struggling to distinguish themselves and their research agenda from cooperative
extension.
Also, this research only addresses the purpose and value of state agricultural experiment
stations funded by the Hatch Act. Additional research should be conducted regarding the purpose
and value of state agricultural experiment stations at historically black colleges and universities,
commonly referred to as the 1890 land-grants, that are funded by the Evans-Allen Act of 1977
(Lee, 2013) as well as tribal colleges, commonly referred to as the 1994 land-grants, that are
funded by NIFA’s Tribal College Research Grants Program (NIFA TCRGP, n.d.). A
comparative study of Hatch and Evans-Allen experiment stations in the same states that looks at
resources, support (political and financial), reputation, and research impact also could provide
illuminating information for the directors and their stakeholders. There are nineteen states that
have Hatch and Evan-Allen experiment stations, and thirty-four tribal colleges eligible for NIFA
funding.
Finally, agricultural experiment stations are not unique to the United States. Experiment
stations can be found around the world, including Canada, Japan, the United Kingdom, and
Australia. Future research could focus on the purpose and value of these international experiment
stations to investigate similarities and differences with those in the United States. The results
could inform the research agendas of individual stations and at the national level, as well as
provide new collaborations to help solve some of the most pressing agricultural, natural
resources, and environmental problems today.
Summary
More than 130 years have passed since the Hatch Act formally established the country’s
first state agricultural experiment station system. During that time, the research agenda has
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shifted to address the most pressing agricultural, natural resources, and environmental problems
of the day. This agenda-setting process has been influenced by state and federal officials and
farmers who were instrumental in setting the initial policy and research agenda for experiment
stations codified in the Hatch Act. When the frontier opened, the research agenda of state
agricultural experiment stations evolved to tackle the most pressing agricultural and farming
challenges. National emergencies such as World War II have shifted the research agenda to
address urgent matters of national and global security. The politics of atoning for the agricultural
and environmental impacts created the decades following the war once again moved the research
agenda of experiment stations as Americans demanded accountability and solutions to improve
water, air, and land. And today, the crises of climate change and food insecurity are informing
the research agenda-setting process at stations across the country who are addressing these issues
primarily at the local and state levels.
Those who are most directly impacted by the work of experiment stations–farmers,
producers, and growers–and those most intimately involved with the agricultural issues of their
states—their state agricultural commissioners—are thought of to be their biggest supporters.
Unfortunately, those who stand to benefit educationally from the work of experiment stations—
graduate and undergraduate students—are perceived to know little about them. In addition, the
citizens of their states to which they are committed to improving the lives of with their research
agenda are perceived to value them the least.
Despite the shifts in the research agenda over time, state agricultural experiment stations
today remain committed to their original purpose—to serve their state’s agricultural, natural
resources, and environmental communities with evidenced-based research that directly improves
the lives of the citizens of their states. They perceive their role as dual: helping improve the
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economic bottom line of farmers, and educating the next generation of agriculturalists,
environmentalists, and conservationists. Although some stakeholders may be perceived to not
value them as much as others, the past has shown that the original mission of state agricultural
experiment stations continues to guide the research agenda-setting process. This positions state
agricultural experiment stations well to continue to address the evolving agricultural,
environmental, and natural resources needs now and in the future.
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Appendices
Appendix A
Four Regional State Experiment Station Director Associations
As outlined by the Experiment Station Committee on Organization and Policy, Experiment
Station Section of the Association of Public and Land-Grant Universities Commission on Food,
Environment, and Renewable Resources, Board on Agriculture Assembly
North Central Regional Association of State Agricultural Experiment Station Directors
(NCRA): The official representative body of the agricultural experiment station directors at 1862
land-grant universities in the North Central Region. This association includes the directors of the
Illinois Agricultural Experiment Station (University of Illinois at Urbana-Champaign), Indiana
Agricultural Experiment Station (Purdue University), Iowa Agriculture and Home Economics
Experiment Station (Iowa State University), Kansas Agricultural Experiment Station (Kansas
State University), MSU AgBioResearch (Michigan State University), Minnesota
Agricultural Experiment Station (University of Minnesota), Missouri Agricultural Experiment
Station (University of Missouri), Nebraska Agricultural Experiment Station (University of
Nebraska-Lincoln), North Dakota Agricultural Experiment Station (North Dakota State
University), Ohio Agricultural Research and Development Center (The Ohio State University),
South Dakota Agricultural Experiment Station (South Dakota State University), and Wisconsin
Agricultural Experiment Station (University of Wisconsin) (NCRA, 2019).

Northeast Regional Association of State Agricultural Experiment Station Directors
(NERA): The official representative body of the agricultural experiment station directors at 1862
land-grant universities in the Northeast Region. This association includes the directors of the
Connecticut Agricultural Experiment Station (New Haven), Connecticut Agricultural
Experiment Station (University of Connecticut, Storrs), New York Agricultural Experiment
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Station (Cornell)/Cornell AgriTech, Delaware Agricultural Experiment Station (University of
Delaware), District of Columbia Experiment Station (University of the District of Columbia),
Maine Agricultural and Forest Experiment Station (University of Maine), Maryland Agricultural
Experiment Station (University of Maryland), Massachusetts Agricultural Experiment Station
(University of Massachusetts, Amherst), New Hampshire Agricultural Experiment Station
(University of New Hampshire), New Jersey Agricultural Experiment Station (Rutgers),
Northeastern Regional Center for Rural Development (Pennsylvania State University),
Pennsylvania Agricultural Experiment Station (Pennsylvania State University), Rhode Island
Agricultural Experiment Station (University of Rhode Island), Vermont Agricultural Experiment
Station (University of Vermont), and West Virginia Agricultural & Forestry Experiment Station
(West Virginia University) (NERA, 2017).

Southern Association of State Agricultural Experiment Station Directors (SAAESD): The
official representative body of the agricultural experiment station directors at 1862 land-grant
universities in the Southern Region. This association includes the directors of the Alabama
Agricultural Experiment Station (Auburn University), Arkansas Agricultural Experiment Station
(University of Arkansas), Florida Agricultural Experiment Station (University of Florida),
Georgia Agricultural Experiment Station (University of Georgia), Kentucky Agricultural
Experiment Station (University of Kentucky), Louisiana Agricultural Experiment Station
(Louisiana State University), Mississippi Agricultural Experiment Station (Mississippi State
University), North Carolina Agricultural Research Station (North Carolina State University),
Oklahoma Agricultural Experiment Station (Oklahoma State University), Puerto Rico
Agricultural Experiment Station (University of Puerto Rico), South Carolina Agricultural
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Experiment Station (Clemson University), Tennessee Agricultural Experiment Station
(University of Tennessee); Texas Agricultural Experiment Station (Texas A&M), Virginia
Agricultural Experiment Station (Virginia Tech), and Virgin Islands Agricultural Experiment
Station (University of the Virgin Islands) (SAAESD, n.d.).

Western Association of State Agricultural Experiment Station Directors (WAAESD): The
official representative body of the agricultural experiment station directors in the Western
Region. This association includes the directors of the Alaska Agricultural & Forestry Experiment
Station (University of Alaska, Fairbanks), American Samoa Agricultural Experiment Station
(American Samoa Community College), Arizona Agricultural Experiment Station (University of
Arizona), California Agricultural Experiment Station (University of California System),
Colorado Agricultural Experiment Station (Colorado State University), Federated States of
Micronesia Agricultural Experiment Station (College of Micronesia), Guam Agricultural
Experiment Station (University of Guam), Hawaii Agricultural Experiment Station (University
of Hawaii), Idaho Agricultural Experiment Station (University of Idaho), Marshall Islands
Agriculture Experiment Station (College of the Marshall Islands), Northern Marianas
Agricultural Experiment Station (Northern Marianas College), Montana Agricultural Experiment
Station (Montana State University), New Mexico Agricultural Experiment Station (New Mexico
State University), Nevada Agricultural Experiment Station (University of Nevada), Oregon
Agricultural Experiment Station (Oregon State University), Palau Agricultural Experiment
Station (Palau Community College), Utah Agricultural Experiment Station (Utah State
University), Washington Agricultural Research Center (Washington State University), and
Wyoming Agricultural Experiment Station (University of Wyoming) (WAAESD, 2019).
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Appendix B
NIFA Strategic Goals for Scientific Research Funding that Inform
the Purpose of State Agricultural Experiment Stations
● Advance our nation’s ability to achieve global food security and fight hunger.
● Advance the development and delivery of science for agricultural, forest, and range
systems adapted to climate variability and to mitigate climate impacts.
● Optimize the production of goods and services from working lands while protecting the
Nation’s natural resource base and environment.
● Contribute to U.S. energy independence and enhance other agricultural systems through
the development of regional systems for the sustainable production of optimal biomass
(forests and crops) for the production of bioenergy and value-added bio-based industrial
products.
● Combat childhood obesity by ensuring the availability of affordable, nutritious food and
providing individuals and families science-based nutritional guidance.
● Reduce the incidence of food-borne illness and provide a safer food supply.
● Ensure the development of human capital, communities, and a diverse workforce through
research, education, extension and engagement programs in food and agricultural
sciences to support a sustainable agriculture system. (National Institute of Food and
Agriculture Strategic Plan, 2014)
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Appendix C
Responding Institutions
Responses from the following institutions are reflected in this research.
North Central
University of Illinois at UrbanaChampaign
Purdue University
Iowa State University
Kansas State University
Michigan State University
University of Minnesota
University of Nebraska-Lincoln
North Dakota State University
South Dakota State University
University of Wisconsin

Southern
University of Kentucky
Virginia Tech
Auburn University
University of Virgin Islands
North Carolina State University
University of Arkansas
University of Georgia
Oklahoma State University
University of Tennessee
University of Puerto Rico
Western
University of Alaska
American Samoa Community College
University of Arizona
University of Guam
University of Hawaii
University of Idaho
New Mexico State University
University of Nevada
Oregon State University

Northeastern*
Connecticut AES (New Haven)
University of Connecticut
Cornell University
University of Delaware
University of the District of Columbia
University of Massachusetts-Amherst
Penn State
University of Vermont
West Virginia University
*University of New Hampshire is omitted.
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Appendix D
Funding Structure of 1862 and 1890 Agricultural Experiment Stations
1862 Land-Grant Universities
The first state agricultural experiment stations were created at institutions founded under the
Morrill Act of 1862. They are referred to as the 1862s. There are numerous funding streams
available to them (e.g. Hatch Multistate, McIntire-Stennis), but they are unique in that they
are the only stations funded by the Hatch Act of 1887. There are sixty 1862s, including in all
fifty states, District of Columbia, and several U.S. territories, called insular areas. They
require a 100% match from nonfederal funding sources in order to receive federal funding,
called capacity grants, although institutions in insular areas can apply for a waiver for up to
100% of the required match. In 2018, total regular Hatch funding to these institutions totaled
$172.7 million. (USDA-NIFA, 2018)
1890 Land-Grant Universities (Historically Black Colleges and Universities)
Land-grant institutions created by the second Morrill Act of 1890 are funded by the EvansAllen Act of 1977, in addition to other federal funding streams (e.g. McIntire-Stennis). These
are historical black colleges and universities at land-grant institutions as well as Tuskegee
University and West Virginia State University. They require a 100% match from nonfederal
funding sources in order to receive federal funding, called capacity grants, but can apply for a
waiver for up to 50% of the required match. In 2018, total Evans-Allen funding to the
nineteen 1890s totaled $50.9 million. (USDA-NIFA, 2018)
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Appendix E
Difference Between Agricultural Experiment Stations and Cooperative Extension Units
Agricultural Experiment Stations
Agricultural experiment stations, also called agricultural research stations, conduct
research on all aspects of agriculture, including soil and water conservation and use; plant and
animal production, protection, and health; processing, distribution, safety, marketing, and
utilization of food and agricultural products; forestry, including range management and range
products; multiple use of forest rangelands, and urban forestry; aquaculture; home economics
and family life; human nutrition; rural and community development; sustainable agriculture;
molecular biology; and biotechnology. Research may be conducted on problems of local, state,
regional, or national concern. The first agricultural experiment stations were formally created in
1887 with the passage of the Hatch Act. (USDA Hatch Act, n.d.)
Cooperative Extension Units
Cooperative Extension provides nonformal education and learning activities to people
throughout the country — to farmers and other residents of rural communities as well as to
people living in urban areas. It emphasizes taking knowledge gained through research and
education and bringing it directly to the people to create positive changes. All universities
engage in research and teaching, but the nation's more than 100 land-grant colleges and
universities have a third, critical mission — extension. Through extension, land-grant colleges
and universities bring vital, practical information to agricultural producers, small business
owners, consumers, families, and young people. (USDA Extension, n.d.)
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Appendix F
Major Legislation Affecting State Agricultural Experiment Stations
Year
1862

Legislation
Morrill Act

1887

Hatch Act

1906

Adams Act

1935

BankheadJones Act

1946

Research and
Marketing Act

Details
Established the land-grant college system. Provided for land on
which each state could establish and maintain at least one college
to teach (without excluding other scientific and classical studies
and including military tactics) courses related to agriculture and
mechanical arts to promote the liberal and practical education of
the industrial classes. Each state would receive 30,000 acres of
land for each senator and representative in Congress. States where
not enough public land was available were given scrip to public
land in other states; the income from the land to be used for
operating expenses (construction, purchase, repair of buildings
excluded).
Established the state agricultural experiment stations (SAESs).
Sanctioned each state to establish an experiment station to conduct
original research or verify experiments bearing directly on the
agricultural industry of the United States. Stations were to be
established under direction of land grant colleges, but exceptions
were permitted. Each qualifying state would receive $15,000 per
year.
Emphasized science, and more accountability coincided with the
formation of Experiment Station Committee on Organization and
Policy (ESCOP). Provided each state additional federal funding to
pay the necessary expenses of conducting original research and
experiments. Each qualifying state would receive a maximum of
an additional $15,000 per year. Each state was entitled to an
increase of $5,000 for the first year and $2,000 more than the
previous year's sum for five subsequent years.
Established formula funding for research and federal-state
matching grants. SAESs and USDA could receive additional
funding for research into basic problems of agriculture; research
relating to quality improvement, new and improved methods of
production and distribution, and new and extended uses and
markets for agricultural commodities; and research relating to
conservation, development, and recreational use of land and water.
A maximum of $5 million per year, with $3 million to the SAESs.
A total increment of $1 million per year for each of 5 years. Funds
to be distributed to the states based on what percentage of total
U.S. rural population resided in their state, and each state must
match federal contribution with nonfederal funding of the SAES.
Established farming and industrial national advisory committee.
SAESs and USDA could receive additional funding for marketing
and utilization research and for regional research involving two or
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1955

Amended
Hatch Act

1962

McIntireStennis
Forestry
Research Act

1965

Research
Facilities Act

1972

Federal Rural
Development
Act

more states involved in finding a solution to a problem of regional
significance. Introduced open-ended appropriations. Linked
agricultural research and development to national welfare. Stated
goals of Congress to maintain a balanced farming and industrial
economy.
Proposed to support research contributing to the maintenance of a
permanent and effective agricultural industry in the United States,
including research basic to the problems of agriculture in its
broadest aspects and research related to the development and
improvement of the rural home and rural life and the maximum
contribution of agriculture to the welfare of the consumer.
Removed restrictions on buildings, but Hatch funds still had to be
spent within the year awarded. Retained allocation formulas,
matching-grant requirements, and "open-ended" appropriations.
Congress rejected a proposal to reduce marketing research by 20%
and insisted that earmarking apply to all increases in
appropriations
Made funding available to SAESs, land grant colleges, and
forestry schools for forestry research—including reforestation,
woodlands and related watershed management, outdoor recreation,
wildlife habitats, wood utilization, and such other studies as may
be necessary to obtain the fullest and most effective use of forest
resources. Coincided with the formation of the Cooperative State
Research Service (CSRS) in 1961–1963. CSRS to administer
appropriations under McIntire-Stennis Act.
Earmarked funds to be matched by the states for the construction,
acquisition, and remodeling of buildings, laboratories, and other
capital facilities. Supported new construction only of facilities for
research on hazardous chemicals used in farming. Allowed each
station to obligate its annual share over a three-year period for the
first time. Total allocations were $3.2 million in 1965, $2 million
per year in 1966, 1967, and 1968; none was provided in 1969; and
$1 million in 1970, for the last time.
SAESs and Extension Service could receive funds for rural
development and small-farm research and extension. The 1972
Act authorized $10 million for 1974, $15 million for 1975, and
$20 million for 1976. Actual expenditures were much less. $3
million was provided in each of the first 3 years, split between
extension and research, and allocated among the SAESs on a basis
like the Hatch formula, except that 10% was reserved for interstate
projects. Funding continued at $3 million per year for another 4
years after the initial authorization expired in 1977.
Funds were to be distributed 4% for federal administration, 10%
for multistate work, 20% equally distributed among states, and
33% each according to a state's percentage of the U.S. rural and
farm population.
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1977

Evans-Allen
Act

1977

National
Agricultural
Research,
Extension and
Teaching
Policy Act
(Title XIV of
the Food and
Agriculture
Act of 1977)

1981

Provides capacity funding for food and agricultural research at the
1890 land-grant universities and Tuskegee University (the 1890
Institutions) in a manner like that provided to the 1862 universities
under the Hatch Act of 1887.
Continued and strengthened amended Hatch programs and
initiated a new competitive grants program for high-priority
research, open to all scientists, to be awarded on a competitive
basis to private-and public-sector organizations, including SAESs,
all colleges and universities, other research organizations, federal
agencies, and individuals. Continued the Special Grants program.
Dropped the requirement that 20% of amended Hatch funds be
earmarked for marketing research.
Transferred administration of the Bankhead-Jones Act from Office
of Education to USDA. Provided formula funds for research at
1890 institutions.
Primarily extended the 1977 act for 4 years. Introduced $10
million annual rangeland research program and $7.5 million
annual aquaculture research program.

Amendments
to Title IV
(National
Agricultural
Research,
Extension and
Teaching
Policy Act of
1977)
1985
National
Primarily extended the 1981 act for four years. Added a new
Agricultural
subtitle to promote sustainable agriculture. Earmarked funds for
Research,
marketing research were reintroduced ($10 million per year) along
Extension and with Trade Development Centers at land grant universities (on a
Teaching
matching basis). USDA permitted to fund competitive grants for
Policy Act
facilities at SAESs.
(Title IV of
the Food
Security Act
of 1981)
1990
Food,
Reauthorized sustainable agriculture research and education
Agriculture,
program and added new program for training of extension service
Conservation, personnel in sustainable agriculture practices. Authorized the
and Trade Act National Research Initiative Competitive Grants Program.
(farm bill)
Source: National Research Council, 1995.
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